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SILICONE NEWS from Dow Corning 


Sticks Here...Here...Here 


In Heat, Cold and Moisture 
Silicone Adhesives Hold! 


The exceptional durability of Dow Corning pressure sen- 
sitive silicone adhesives makes them dependable for tapes, 
sealants, spray-on coatings, bonding materials and splic- 
ing agents. Perhaps there’s a special property you need 
in an adhesive . . . or a special combination of properties? 
Here, briefly, are the properties of Dow Corning silicone 
adhesives. Silicones may offer exactly what you need. 


They stick anywhere! At temperatures ranging from 
—80 to 500 F, pressure sensitive silicone adhesives stay 
stuck and don’t deteriorate. They withstand the effects 
of moisture, oxidation, corrosive chemicals, weathering, 
arcing, corona and fungus. For electrical applications, 
silicone adhesives provide excellent dielectric strength. 


As tapes. Dow Corning silicone adhesives are used with 
most backing materials. Now readily available from 
several manufacturers are tapes with backings of glass 


cloth, Teflon, Mylar, aluminum foil, silicone rubber and 
combinations of these materials. Typical applications 
include: high temperature electrical insulation; bonding. 
splicing, and sealing: masking in chemical milling; re- 
lease surfacing, and electroplating. 


Or alone. For a fastening adhesive in rugged service. 
silicones may be your answer. For example, silicone ad- 
hesives in combination with asbestos fibers are used to 
coat and insulate hot air ducts in aircraft. Other tough 
applications: sealing ends of heat elements in appliances. 
bonding mica and asbestos panelboard, and bonding sili- 
cone rubber to the coils of electrical equipment. 


Dow Corning Silicones may well be your adhesive of 
the future. For more technical information or assistance. 


write Dept. 0113. 


Available now — list of manufacturers 
supplying pressure sensitive tapes with 
silicone adhesives. 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHING ON. OS 
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We are suppliers of resins used in various types of adhesives and will gladly 
refer you to some very fine people who supply adhesives made with our resins. 


What can a pinch of permanence do ~ 
for your adhesive formulation? 


We don’t know—but we'd like to help you find out. 

For many adhesives producers, the pinch of permanence 
has led to striking advances in adhesives. It has opened the 
door to new applications, has helped leading formulators 
develop new markets. 

For you, this pinch of permanence—the right phenolic 
resin--may well be the answer you seek to problems of film 
strengih, tack, resistance to heat or moisture, flexibility or 
hardnss, and many other qualities of the adhesive. 

If \ou haven't looked into phenolics lately, you may be 
impre-sed when you do. A lot has happened in the past 
five y ars. At Durez, a lot is happening right now. New 
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resins are coming out of the lab every week. One of them 
may be just what you need. 

See an opportunity here? Let us help you take advantage 
of it. For more information on Durez resins for adhesives, 
just drop us a note outlining the properties you're after. 


DUREZ PLASTICS DIVISION 


8501 WALCK ROAD, NORTH TONAWANDA, N. Y. 


HOOKER CHEMICAL CORPORATION 
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SPECIAL REPORT 
ON ADHESIVES: 


Lefkoweld delivers 
up to 4500 psi 
tensile shear strength 
for bonding 
unlike materials 


Lefkoweld Super-Strength Epoxy 
Adhesives deliver up to 4500 psi ten- 
sile shear strength for bonding like 
or unlike materials. Lefkoweld bonds 
plastics, ceramics, glass, wood, hard 
rubber and metals. 

Lefkoweld Adhesives are used in 
industry for structural assembly, 
repair, maintenance and modifica- 
tion. They maintain full strength 
under varying temperatures, are 
completely solvent-free, and are 
easily handled on complex contours. 
They resist corrosion, vibration, oil, 
moisture, gasoline, hydraulic fluid. 


For additional information on 
Lefkoweld Super-Strength Epoxy 
Adhesives, fill in the coupon below, 
attach to your company letterhead 
and mail to Leffingwell Chemical 
Company. 


AVAILABLE IN DISPOSABLE KIT 


Lefkoweld 2-Component Paste Type 
Adhesive (Type 109) is also now 
available in handy, disposable, high- 
grade polyethylene kits as well as in 
cans and drums. The Lefkoweld is 
accurately pre-proportioned for you 
in the kit form. The kit provides for 
clean, accurate blending of adhesive 
and activator. 
| Letfingwell Chemical Company 
| P.O. Box 1187, Perry Annex 
| Whittier, California 
iO Send me technical data on 
Lefkoweld Adhesives 
7 Send me information about 
the disposable kits 


Name 
| Attach to company letterhead and mail 


LEFFINGWELL 


Lefkoweld formulations 
are ideal for assembly, 
maintenance and repair. 
Technicel data and 
recommendations 

on request. 


LEFFINGWELL 
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In This Issue 


The opinions expressed by authors and contributors to ADHESIVES AGE are not necessarily 
those of the editors or publisher. Articles appearing in ADHESIVES AGE may not be reproduced 


Adhesive Bonding of Aluminum—By Edward D. 


Gardner and Rowland W. Flournoy 


Proprietary adhesives now available give satisfac- 
tory bonds and selection of one of them is primarily 
a process of evaluating it against projected applica- 
tion requirements 


Jet Age Structure Knit by Vinyi 


A sprayed-in-place vinyl coating provides complex 
structure with a continuous surface 


The Development of Autoclave Bonding of Metal 


Subassemblies in the British Aircraft Industry 
—By Norman W. Evans 
it is doubtful whether the use of adhesives would 


have been feasible in the U.K. if press curing only 
had been available 


Glass-Ceramic Cements Provide Devitrified Seal— 


By Harold L. Putnam 


A radically new glass sealing material will not 
distort even when taken repeatedly to the tempera- 
ture at which it was fired 


Airless Spraying of Douglas DC-8 Jet Bonded 


Subassemblies 


Douglas engineers borrow a technique—and the 
equipment—from the maintenance department to 
solve a production-line problem 
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About the Cover Photograph 


The interior view of an autoclave at Sir W. G. Armstrong Whitworth 
Aircraft Ltd. relates to a detailed article on autoclave bonding in the 
British aircraft industry, page 20 of this issue. Exposed are the heat 
distribution ch Is, and heating and cooling coils. The autoclave is 
mounted below floor level to facilitate loading and unloading opera- 
tions. Baffles have been provided at the top and bottom of the unit to 
form a heating chest for work and two feed channels for hot air. 


in whole or in part without the express permission of the publisher. 
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How to Use Compressed Air in Wood Bonding 
Operations 
Incorporation of a pneumatic cylinder and a micro- 


switch simplifies production by providing for dif- 
ferent openings between spreader rolls 


The Development of Foamed Phenol-Formaldehyde 
Resin for Plywood Gluing—By H. G. Freeman 
and B. Sorsa 

Extensive testing indicates that phenol-formalde- 
hyde resin foams of adequate stability can be pro- 
duced with relatively common additives, starch, 
dried blood, bentonite and water 


Adhesive Change Adds Efficiency at Plywood Plant 


A switch to a new melamine-urea resin eliminates 
need for a wash-up during the shift 


In Future Issues 


Adhesives in Particle Board 


The use of phenolic resin in particle board manu- 
facture is opening new markets in new areas 


What an Independent Laboratory Can Do for You 


Because their technicians generally have experience 
in a variety of industries these labs can often come 
up with a new way to break through a research 
bottleneck 


Corrugated Paperboard and Synthetic Resins 


Production of corrugated board in the United States 
is expected to reach 110 billion square feet, an 18 
per cent increase over 1955 


DEPARTMENTS 

Book Reviews 57 Names in the News 
Capitol Cues 14 New Adhesives 
Classified Advertisements 65 New Equipment 
Coming Events 51 News of the Industry 
Consultant’s Corner 8 Noted in Passing 
Editorial 7 On the Continent 

Patent Review 52 


Indexed in Industrial Arts Index and Engineering Index. 
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A HESIVES AGE is published monthly by the Palmerton Publishing Co., Inc, Printing 
C Ace, Bristol, Conn. Editorial and Advertising Office at 101 West 31st Street, New 


Yk 1, N.Y. Subscription in the United States, $5.00 a year; Canada, 


Foreign, $6.00; Single Copy, 50¢. 


$5.50; 


is your logical 
FIRST CHOICE! 


y-N 
WIDE GRAM RANGE 


One of these seven grades 
should do your job 


GREEN STRIPE... 
ORANGE STRIPE... 
ORANGE STRIPE... 


. 196-220 grams 
.171-195 grams 
. 146-170 grams 


RED STRIPE...... 121-145 grams 
RED STRIPE...... 101-120 grams 
RED STRIPE....... 81-100 grams 
BLACK STRIPE...... 30-80 grams 


yaN 
HIGHER VISCOSITY 


Compared to other types of ani- 
mal glue of equal gel test 


yaN 
CONSISTENT QUALITY 


Thanks to volume production un- 
der constant technical control 


raN 
ASSURED SUPPLY 


Darling’s location in the heart of 
Chicago’s important meat pack- 
ing industry provides a steady 
supply of raw material 


yan 
BASIC LOW COST 


From a rapid, efficient manufac- 
turing process and a relatively 
inexpensive raw material 


Maranow AVAILABLE! 


—a new, light color, extra qual- 
ity glue, testing 60-70 and 80- 
90 grams—DARLING’S GOLD STRIPE 


For samples, technical information, 
prices—write or call Y Ards 7-3000. 


DARLING & COMPANY 


GLUE DIVISION 


4201 South Ashland aos 


“Chicago 9, Illinois - 
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SEALANT. 


MIXING AND APPLICATING 


— EQUIPMENT 
as for two part materials 


FETA RWIS RG, 2.658, O37, 
2,993,088. 


SEMCO SALES & SERVICE, INC. 
icine | 


1313 W. Florence Ave., _ Calif. » ORegon 8-5781 


BOSTIK® 
ADHESIVE 
APPLICATOR 


Puts The Solution At Your Fingertips! 


@ adhesive flows on, fatigue goes down 
@ slashes costs, increases production 


Vital statistics: Pressure-fed adhesive applicator 
assures steady supply of adhesive through 6’ hose to 
hand brush. Two-gallon feed tank. Cuts waste; in- 
creases production 25% and more. Clean, neat, effi- 
cient. Lightweight aluminum brush has fingertip re- 
lease valve. Prive is $114 with one brush. Extra brush 
and hose assemblies available so three operators can 
work from one unit. Write to: 


Bostik avunesives 


BB Chemical Co., 784 Memorial Drive, Cambridge, Massachusetts 
Subsidiary of United Shoe Machinery Corporation vse-n16 


Whether your 
“joining” opera- 
tions call for 

standard adhesives, 
or something entirely 
new and different . . . 
Call DURAL First on both counts. 


For the same wealth of experience that adds 
superior quality to Dural regular adhesives also 
promises more successful solution of your really 
tough problems — for plastics, glass, leather, 
paper, wood, and other products. Tell us what you 
need. We can save you both time and money, 
perhaps improve your products and production. 


Dual COMPANY, INC. 


103 West Pierce Street « Milwaukee 4, Wisconsin 


SPECIALISTS TO ALL 
e@ INDUSTRY 6 
* 


ADHAESION 


This German language monthly journal 
reports on scientific and technical mat- 
ters regarding all kinds of natural and 
synthetic adhesives, thickening agents, 
binding and bonding materials. 


Subscription price for 1 year: 
$12 (U.S. funds) including postage 


Free sample copy on request. 


Please write to: 


HADERT - LEXIKON - VERLAG 
Berlin W 30 (Germany) 
Martin-Luther-Strasse 88A 
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A Guest Editorial 


‘Percentage Solids’’ and Adhesive Cost Comparison 


B etore a valid unit-cost-per-completed-assembly can be determined for any 
fastening technique . . . for adhesives as well as for welding rods, staples, bolts, 
and the like . . . certain obvious considerations must be investigated thoroughly: 
ease and speed of application; caliber of personnel required; specialized equipment 
involved (or eliminated); pre- and post-cleaning needs; after-finishing costs; etc. 

Peculiar to adhesives, however, is the matter of what might be called “percent- 
age of working solids” of the formulation as it relates to the effective bond line 
thickness. This factor usually represents the cost analysis area which directly and 
specifically determines which product will accomplish the joining operation most 
economically. This is particularly true where large-volume, large-area-coverage 
bonding is involved—such as is encountered in laminating fabrics, foils, or films, 
and in the fabrication of curtain wall panels, for example. 

Since the most important single consideration in adhesive cost comparison is the 
cost-per-dry-mil-thickness of the completed bond line, a cursory comparison of a 
solvent- or water-dispersed adhesive priced at $3.10 per gallon versus one priced 
at $3.35 or even $3.45 per gallon need not necessarily indicate their true com- 
petitive cost relationship. If the first product has a solids content of 20 per cent, 
and the second a 25 per cent solids content, the latter, when properly applied to 
equivalent specified dry film thickness, may very well give not only more square 
feet of glue line per gallon, but more square feet per dollar. 

Similarly, a so-called “100 per cent solids” adhesive may be extended with heavy 
filler content so as to enable it to be priced at, say 60¢ per pound. Despite this 
seemingly low cost, however, its high specific gravity may actually result in its 
being invoiced out at $10.00 per gallon with a resultant effective glue line cost 
substantially higher than originally anticipated. 

In fact, a constantly growing number of adhesives users are beginning to appre- 
ciate the fact that, for many applications, a “non-degraded” 100-per cent-reactive, 
solvent- and filler-free formulation priced at, say, as much as $1.00 per pound or 
more, may yield an even lower finished cost than either of the previous two men- 
tioned! 

Now that more and more production people are adopting a “value analysis” 
approach to their fastening problems, the increasing importance of “percentage 
solids” and “specific gravity” (weight per gallon) has led some of the leading 
adhesive manufacturers to include this information as part of individual product 
designations. With greater awareness of this important area of cost control, it is 
reasonable to assume that more intensive consideration of this factor will become 
one of the basic starting points for adhesive evaluation programs . . . and rightly so. 


BERNARD GOULD 
Manager, Market Development 
Rubber and Asbestos Corp. 
Bloomfield, N.J. 
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it releases no volatiles during cure, non-perforated sand- 
wich core can be used. In airframe fabrication, drastic 
reductions can be made on the chances of progressive 
moisture condensation within wing panels or control 
sections. For any structural metal-joining operation, use 
METLBOND 406 — the ‘‘educated”’ adhesive. It can mea- 
surably cut your fabrication costs. 


CONSULTANT'S 


treating the polyethylene to provide a slightly oxi- 
dized surface, and then using a hot melt composition 
comprising polyethylene. One supplier offers a hot 
melt in rope form, while another source has granu- 


lated hot melts which can be extruded as a tape. 
Q-177 
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N By Dr. Irving Skeist 
§ 
0 
b 
T 
tl 
Si 
a 
Polyethylene p 
may f i Question: Can you suggest some methods, other 7 
than heat sealing, for joining polyethylene sheet ma- oe 
USE THE NEW terials? The technique would have to offer: high 
a ETLBON D 406 shear and peel strength, good creep resistance up to 
150°F., resistance to moisture and outdoor exposure, m 
’ good pliability, and initial tack sufficient to enable ac 
today S most advanced handling immediately after joining. In addition, it 
. : would have to be suitable for commercial application la 
metal-fastening adhesive system at high epeeds. q 
’ lo ele pl. 
METLBOND 406 is a large-area, one-component, low- Anower: Heat — = ge on te sa — gr 
pressure, dry, epoxy-based adhesive system. METLBOND of getting tear seal’ strength in polyethylene bonds. su 
406 will bond similar or dissimilar metals faster, cheap- If you will settle for moderately strong bonds, ca 
er, better. No core or skin primer is required. And, since you can satisfy your other requirements by flame- fle 


Effective operating ap] 

temp. range —430F to + 200F ° ° 
IMPORTANT Room temp. shear strength _.5500 psi Abhesive Coating Tug 

CHARACTERISTICS Room temp. peel strength —— 

(in.Ibs per 3-in. width) 125 Bs P ‘ 
OF METLBOND A dual-purpose adhesive system which Question: We need a readily removable protective ten 
406 can ~ — a eee enemies. or coating to apply to Formica surfaces. The problem Bor 
Se a ee See | is to prevent adherence of glue squeeze-out when a nat 
METLBOND 406 IS EASY TO USE. It can be cut, placed | Formica edge band is applied with urea formalde- ove 
in position, and cured with low pressure, at moderate | hyde and a hot bar. mai 
temperatures. Since it is a non-supported system, there Paste waxes, silicones, etc., remove easily but do con 


is no fabric carrier. Therefore, during cure, it flows... 
goes where you want it! 


FILLETING ACTION OF ] 
in » Soe) | 
NARMCO - for 
high-performance materials. 


not give sufficient protection. They either wipe off 
in handling, or melt and chase back from the edge 
during the curing cycle. Strippable coatings do not 
cut cleanly, and pull loose in jointing and shaping 
operations between application and gluing. Vinyl 
type floor waxes give excellent protection but are 


. C 
Formulators of: Structural and | very difficult to remove. me, 
Ind 1 Adhesi .. Rei 5 ° ° 
ed Plastic iguheatien Moterials Answer: A polyvinyl butyral solution sprayed on ever 
ret ggg a A oes meng | the edge may work. The simplest technique, how- adh 
iil ee eal ems It fillets. clings. and | ever, would be a masking tape. Q-178 F sugs 
seals off each cell wall. | job? 
N | NARMCO MATERIALS A 
PAE sccsitey| TELECOMPUTING few Son a sae | 
a CORPORATION | = r. eist Is associate wi eist wa mer. 
| = Laboratories, Inc., 89 Lincoln Park, Newark 2, ar 
600 Victoria Street, Costa poate xpd ett an fe tg N.J. He is the author of the recently published hesir 
SERVES THE NATION AND INDU Y WITH SY S AN UB- “ : ” 
SYSTEMS FOR CONTROLS, GUIDANCE, ELECTRONICS, TELEMETRY, book, “Epoxy Resins. solv. 
DATA ANALYSIS, AND THEIR INTEGRAL COMPONENTS | 
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Glass to Plaster 


Question: I made two fused stained glass murals 
consisting of 36 panels, each 21x17 inches. The 
murals were attached to the plaster walls of a hotel. 
Since there was no light behind the glass, I coated 
the panel backs with white lacquer so that light 
would go through the stained glass and bounce back 
out again. 

The workers who installed the panels first coated 
the lacquer with mastic size, a black liquid, and 
checked to see if this would react with the lacquer. 
Since no reaction was evident, the panels were put 
on the wall with about five blobs of heavy black- 
brown mastic of the sort used for attaching linoleum. 
The actual weight of the glass was held by narrow 
strips of metal, so strength was no special problem. 

After nine months, dark blotches appeared where 
the mastic was applied. It probably ate through the 
size and attacked the lacquer. Can you recommend 
a mastic that will not react with lacquer? We could 
pull the panels off and repaint over the lacquer with 
an epoxy base white paint capable of resisting any 
mastic. However, it would be much simpler if we 
could find a mastic that will not bother lacquer. 


Answer: Two solutions are suggested. First, the 
mastic could be replaced by a non-staining neoprene 
adhesive. Be sure you purchase it as “non-staining.” 

Better still, you should be able to replace both 
lacquer and mastic with a single composition—an 
epoxy having good adhesion to both glass and 
plaster. White pigment (titanium dioxide) can be 
ground into the epoxy resin to provide the reflecting 
surface. Curing can be accomplished without appli- 
cation of external heat by the use of a suitable 
flexibilizing amine hardener. 

Q-181 


Corrugated Container Flaps 


Question: Can you suggest a practical way of 
applying self-sealing adhesive to the flaps of cor- 
rugated containers? 


Answer: Growers Container Co. licenses a pa- 
tented process and machinery for this operation. 
Both sides of the flap are coated with a formulated 
natural rubber latex, the water is evaporated in an 
oven, and the unsealed carton is shipped in such a 
manner that the coated surfaces never come into 
contact. 

Q-179 


Backlined Book to PVC Cover 


Question: We are experimenting with book covers 
made of flexible and rigid polyvinyl chloride. How- 
ever, we have been having trouble finding a suitable 
adhesive for casing-in a backlined book. Can you 
a some types of adhesives that would do the 
jo 


Answer: Nitrile rubber (butadiene-acrylonitrile 
tubber), with or without added vinyl chloride poly- 
mer, gives good adhesion to polyvinyl chloride. The 
back'ined book presents no difficulty with this ad- 
hesiv> material. The adhesive should be in a ketone 
Solvent to “bite into” the vinyl. 

Q-182 


ADHE.\VES AGE, JANUARY, 1961 


r----------- 


! 
I 
! 
| 
I 
! 
! 
! 
! 
! 
! 
| 
! 
| 
! 
! 
| 
| 
! 
! 
1 
I 
! 
I 
I 
! 
I 
I 
! 
I 
| 
| 
| 
| 
! 
! 
| 
| 
! 
! 
! 
| 
! 
! 
l 
! 
! 
! 
I 
! 
! 
| 
! 
| 
| 
! 
| 
! 
| 
| 
! 
! 
1 
| 
I 
| 
| 
I 
! 
| 
| 
! 
I 
| 
| 
I 
! 
! 
L 


V¥| Check the 


Improvements 


Needed in Your Compounding, 


Clip and Return this Ad for 
More Information About 


Yaclice 


Vulcanized Vegelatle Oils 


[| Increase in speed of extrusion 

[ ] Minimize variation in die swell 

[ ] Better mold flow 

[| Reduce sticking to back roll 

[ ] Obtain higher loadings of compounds 

[ ] Absorb liquid plasticizers 

[] Inhibit “sweating out” of liquid plasticizers 
[__] Reduce bloom 


[ ] Improve sunlight aging and ozone resistance 


Laboratory-tested Factice, a vulcanized vege- 
table oil is available in three main grades: 
“WHITE”, “BROWN”, and “AMBEREX”. The 
type of Factice should be chosen for a specific 
job as a certain polymer is selected for meeting 
definite- specifications in the finished item. 


Our well staffed laboratory will 
endeavor to answer your ques- 
tions, as well as run laboratory 
samples on your suggested 
formulations. All formulas will 
be held in strict confidence. 


E STAMFORD RUBBER SUPPLY C 


The STAMFORD RUBBER SUPPLY CO. 


Stamford, Conn. 
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Epoxy Resin Film 


Scotch-Weld AF-106 is a_high- 
strength supported epoxy resin film 
adhesive that is said to combine the 
advantages of film adhesive with the 
excellent self-filleting properties of 


epoxy adhesives. It provides uniform 
adhesive thickness throughout the as- 
sembly, controlled confinement of 
adhesive to the immediate bonding 
area, clean bonding operations, and 
simple application procedures. Be- 
cause it does not contain solvents, 
waste and shrinkage are avoided and 
solvent hazards and drying problems 
are eliminated, states the manufac- 
turer. Available in varying widths 
and thicknesses, it can be cut to fit 
the honeycomb assembly. The adhe- 
sive provides metal-to-metal bonds 
with shear strengths of over 2000 psi 
at 75°F. It maintains high strength 
over a service temperature range of 
—67°F. to 300°F. and has excellent 
peel strength. Maximum strength is 
obtained with a one hour cure at 
350°F. under 25-50 psi. Adhesives, 
Coatings, and Sealers Division, Min- 
nesota Mining & Mfe. Co. 

P-426 


Vegetable-Based Adhesive 


Designed specifically for adhesive 
spray applications in paper mill roll- 
heading or mill-end-wrapping opera- 
tions, Cascola CS-257 is a low vis- 
cosity, vegetable-based adhesive. It 
is said to atomize at extremely low 
spray pressures, is non-clogging and 
very fast setting. It can be used on 
nearly all conventional spray equip- 
ment. The roll-head adhesive is avail- 
able in 55-gallon drums and _five- 
gallon pails. Borden Chemical Co. 
P-427 


’ new adhesives 


AND ADHESIVE PRODUCTS 


Self-Extinguishing Epoxies 


Two newly available epoxy resins 
are made self-extinguishing by sub- 
stituting bromine on the epoxy mole- 
cule. They are designed for use in 
aircraft and missile adhesives, lami- 
nated aircraft structures, glass and 
paper-based laminated electrical cir- 
cuits, and filled castings. Experi- 
mental Resin X-3442 is a semi-solid 
containing about 49 per cent bromine 
and can be used in blends with con- 
ventional liquid epoxy resins. Experi- 
mental Resin X-3441 is a solid resin 
containing about 19 per cent bromine 
and can be used either alone or in 
blends with conventional solid resins. 
The physical and electrical properties 
of laminates made with these resins 
are comparable to properties devel- 
oped by conventional epoxies. Dow 
Chemical Co. 

P-428 


Adhesion Promoter 


Poly-Prep is designed to promote 
adhesion to both polyethylene and 
polypropylene plastics by a chemical 
process which prepares the surface of 
these plastics by oxidation and by 
the deposition of an invisible mo- 
lecular film. It may be used for ap- 
plication of lacquer and paint coat- 
ings, adhesive bonding, print and 
silk-screening on both plastics, vac- 
uum metalizing, and reduction and 
electro-deposition of metals. Poly- 
prep is used at room temperature. 
The article to be treated is dipped 
into the solution for 15 to 30 seconds, 
then rinsed in clear running water 
and dried before application of the 
product. Chemclean Products Corpo- 


ration. 
P-429 


Synthetic Wax 


Slip, viscosity, flow, spreading and 
setting characteristics of resin and 
elastomer compositions may be 
changed by the addition of waxes. 
Ross Wax 160, a synthetic wax, was 
designed by the manufacturer for 
use in hot-melt coatings, adhesives 
and sealants. Samples on request. 
Frank B. Ross Co., Inc. 


P-430 


Gelatin Stripper 


Epoxy and polyester-based cvat- 
ings can be removed with a new 
gelatinous, self-activating stripping 
agent designated as Tele-Solv G. It 
can be applied by brushing or spread- 
ing, and it will adhere to all con- 
toured or vertical surfaces. Quick 
drying, the compound begins its 
stripping action upon application. 
The residue is said to be easily re- 
moved and parts or surfaces can be 
worked on immediately without 
cleaning or further treating. It will 


not corrode, discolor, or damage 
copper, aluminum, or ferrous metals. 
Tele-Soly G is nonflammable and 
nonacidic. No special equipment or 
mixing is required. Narmco Indus- 
tries, Inc. 


P-431 


Casein Glue 


Extra protection against mold and 
fungi that develop on wood and in 
glue lines in humid conditions is said 
to be built into 30-CP, a casein glue 
with a specially formulated preserva- 
tive. The manufacturer recommends 
it for use on glue-nail trusses as well 
as for laminated beams and millwork 
of all kinds. It provides a bond which 
passes Specification MMM-A-125. 
30-CP is a brown powder which 
mixes readily with water to yield a 
creamy, free-flowing glue that can be 
spread by brush, mechanical roller 
or trowel. It is said to be especially 
adapted for gluing resinous woods 
such as fir or pine. The glue will 
withstand heat, weathering, high or 
low humidity, gasoline and oil, states 
the manufacturer. National Casein 


Co. 
p-432 


Epoxy System 


Hysol 10-001 is a two-component 
epoxy system for bonding aluminum 
honeycomb panels where high peel 
strength is mandatory. Thixotropic, 
easy to apply and chemical resis!«nt. 
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ADHESIVES 
GUIDE > =e A Practical Handbook 


: designed to serve as a guide to 
by JOYCE HURD the types of adhesives available for bonding 
various materials in various applications. This new 
British publication covers adhesives used in woodworking, book- 
binding, footwear, etc., and offers valuable data on the advantages 

of adhesive bonding and the classification of adhesives. 


“‘eteeet: 


Topics Covered 


Choice of Adhesives for Various Mate- Trade Name Index (British) 


rials. Miscellaneous Adhesive Recipes 


Encyclopedia of Basic Adhesive Types. British Organizations Concerned With 


Classification of Manufacturers (British) Adhesives 
by Basic Types of Adhesives Made 


Catalog of Adhesive Manufacturers 
and Their Products 


Bibliography 


With contents including data on something like 
400 individual adhesives made by about 100 different manu- 
facturers, this publication will prove to be a valuable edition to your tech- 


nical library. More than 50 main types of adhesives and their properties are covered! 
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the adhesive has a pot life of three to 
four days at 25°C. The manufacturer 
recommends it for use with ferrous 
metals, ceramics and glass. Offering 
a peel strength of 63.3 in./Ibs. and 
a tensile shear strength of 3300 psi, 
the adhesive is prepared by mixing 
150 parts by weight of component 
A to 100 parts by weight of compo- 
nent B. It can be mixed by volume 
at a ratio of 1:1. Application is by 
doctor blade, sealant gun or brush. 
Cure may be accomplished by 16 
hours at 102°C., four hours at 
135°C., or one hour at 160°C. The 
formulation is orange in color and 
has a shelf life of six months. Hysol 


Corp. 
P-433 


Repair Kit 


The Devcon F Repair Kit was 
developed for repairing castings, 
valves, pumps, core boxes and other 
types of industrial machinery. It con- 


sists of two three-ounce self-measur- 
ing tubes. One tube contains Devcon 
F, an aluminum and epoxy mixture, 
and the other tube contains a harden- 
ing agent. In application, equal 
lengths of material are squeezed from 
each tube and mixed with a wooden 
paddle included in the kit. The cured 
compound does not shrink and is 
said to exhibit good adhesion to steel, 
iron, aluminum, bronze, glass and 
many other surfaces. Devcon Corp. 

P-434 


Silicone Rubber Tapes 


Made of unsupported silicone rub- 
ber, Mox-Tapes are available in three 
different types. The 600 series is self- 
adhering. Normal wrapping pressure 
is enough to bond layers of this tape 
together. The bond is inherent in the 
rubber itself, though the tape is not 
tacky to the touch. A semi-cured 


form of silicone rubber is used in 
the 800 series which is recommended 
when the finished product should be 
void free. It is practical to use a 
bonding paste to obtain adhesion be- 
tween layers. The 900 series is fully 
cured silicone rubber products for 
applications requiring chemical sta- 
bility but where there is no possi- 
bility of post cure after assembly. 
The last two digits of a series num- 
ber indicate the tape thickness in 
mils. Thus, 612 indicates a tape 
thickness of .012”. Moxness Prod- 


ucts, Inc. 
P-435 


Silicone Rubber Cement 


Silicone rubber can be bonded to 
itself or glass, Dacron, and nylon 
with COHRIastic C-251, a silicone 
rubber thermal-curing cement with 
an effective temperature range of 
from 100° to 500°F. Bond strengths 
vary from eight to 15 psi peel 
strength depending upon the form- 
ulation of the silicone rubber to be 
cemented. The adhesive can also be 
used with COHRIastic C-260 Metal 
Primer to bond silicone rubber to 
metal, plastics and ceramics. Con- 
necticut Hard Rubber Co. 

P-436 


Rubber Calk 


Designed for use in sealing joints 
in concrete of airport runways, taxi 
strips and aprons, PRC Rubber Calk 
100 will withstand fuel and oil spill- 
age, weather and jet engine blasts. 
It is formulated for quick tack-free 
application. Pavement sealed with 
this compound may be placed in 
service with a minimum loss of time, 
states the manufacturer. In twenty 
minutes the calk is firm and flexible; 
it is completely cured in 24 hours. 
No primer is required for applica- 
tion to clean concrete joints. Prod- 


ucts Research Co. 
P-437 


Mylar Decals 


The toughness and attractiveness 
of Mylar are combined with a 
Permacel adhesive in a decal mate- 
rial designated as Decalar 956. The 
three-mil metalized Mylar is avail- 
able in chrome and gold and can 
be die-cut and silk screened with 
standard screen processing inks or 
enamels. The adhesive back has a 
low initial tack and builds up to an 
adhesion of over 90 ounces per inch 
width within 24 hours. A slit-free 
interliner eliminates wrinkles, creases 


and improper ink deposits. Ar over- 
all thickness of almost five inils js 
said to make Decalar ideal for use 
on surfaces that are not perfectly 
smooth. Surface imperfections wil] 
not show through or puncture the 
decal. The adhesive and backing 
are impervious to oil, grease, gaso- 
line, solvents, detergents, water, etc. 
and will adhere to wood, metal, 
leather, and plastic surfaces. Perma. 
cel. 


Tee Tee 


Tee 


P-438 


Reinforced Gummed Tape 


Stres-Pruf E. O. gummed tape js 
non-asphaltic glass fiber reinforced, 
It has a top layer of reinforced con- 
struction that can be ripped off a 


The 
of rf 
gag 
vse 
selli 
Onc 
com 
and 
care 
sealed carton, leaving only a thin § for 
Kraft layer that can be easily popped. § supr 
The two-layer tape closure is de- J sect 
signed to save time and to avoid § pha 
damage to both the carton and its § shov 
contents. Mid-States Gummed Paper. § bee: 
P-439 
Pressure-Sensitive Trim 
Decor-Stik, a metalized combina- 
tion of Mylar and vinyl with a pres- 
sure-sensitive backing, has been de- t 
veloped for designers and manufac- 
turers with a product to trim or dec- 
orate. It is pressure-sensitive and can  } 
be applied permanently to any sur ' 
face that is clean, dry, flat and rigid, § , 
both indoors and out-of-doors, and § } 
can be furnished plain, printed or 
embossed in a variety of patterns. § , 
Allen Hollander Co., Inc. ; 
P-440 Fi 
' 
= ' 
= ' 
= FOR MORE INFORMATION on these : B | 
: new products use the Readers Service 
/ Card in this issue. : 
; 
' 
ben, 
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imeiienie Lhe New Edition of the 


ORECTORY OF THE RUBBER INOUSTRY 


131m EDITION 


The 1961 RUBBER RED BOOK contains a wealth of information 
of major importance to every company and individual en- 
gaged in the rubber manufacturing industry. It is designed for 
ve by both rubber manufacturers and those engaged in 
selling supplies and services of all kinds. 


Once again, it has been brought completely up-to-date with 
comprehensive changes, particularly in the Synthetic Rubber 
and Rubberlike Materials Section. All previous data has been 
carefully checked for accuracy. 


For the convenience of users, the names and addresses of 
suppliers, formerly included at the end of each individual 
section, have now been consolidated into one complete al- 
phabetical list. Sales and export offices, where furnished, are 
shown in a number of cases. Telephone numbers, too, have 
been included for convenience. 


814 Fact-Packed Pages 


Palmerton Publishing Co., Inc. 
101 West 31st St., New York 1, N. Y. 


Please send me ............. 


() Remittance enclosed 


() Bill me later 


eee ee eee ee eee eee 


ORDER NOW 


TCC eee eee eee ee ee ee eee ee ee eee ee ee eee eee eee eee 
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RUBBER RED BOOK 


The rubber industry’s only directory 


IS READY FOR YOU TO USE 


The Encyclopedia of the Industry 


The RUBBER RED BOOK contains data on rubber manufac- 
turers in the United States and Canada . . . geographical 
location of rubber plants and factories . . . rubber products 

. rubber machinery and equipment . . . laboratory and 
testing equipment . . . accessories and fittings . . . rubber 
chemicals and compounding ingredients . . . fabrics and tex- 
jiles . . . natural rubber and miscellaneous gums . . . syn- 
thetic rubbers and rubberlike materials . . . reclaimed rubber 
. . . scrap rubber and plastics . . . latex and related materials 

. miscellaneous products and services . . . consultants. . . 
educational courses in rubber chemistry and technology .. . 
trade and technical organizations throughout the world . . . 
technical journals . . . and a comprehensive Who's Who in 
the Rubber Industry. All brought together in a single, easy-to- 
use volume for your convenience. 


Only $15.00 per Copy 
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capitol cues 


THE BUSINESS OUTLOOK FOR 1961, as economists in both government and 


industry now see it: There will be a mild slide in the first half--by no 
means a slump. In the second half of the year, the easing will give way to 
a pick-up. Net, industrial output and total sales will come close to this 
year's levels. Things won't be bad, but they won't be satisfying, either. 


Some experts prefer neutral labels for what they predict for 
next year. They like "high plateau" or "sidewise movement." 
But others feel the term "recession" gives a truer picture. 
They see unemployment, slow sales, and lower profits as 1961's 
key features--and the fact that there won't be much growth. 


Pluses and minuses are nearly balanced, explaining current 

sluggishness. Here's how key determinants of trend stack up: 

-On the side of strength, the big plus will be government 
spending. States and localities can always be counted on 
to keep raising their outlays steadily. But now federal 
spending--which fluctuates actively--is also expanding. 

-On the side of softness, there'll be declines in inventory 
outlays and expenditures on plant. Also, consumers now seem 
to be curtailing their spending, particularly for durables. 

Net, there's a period of doldrums ahead--not sharp decline. 


CAN KENNEDY SHORTEN THE DOLDRUMS? Washington doesn't really think so. 


He can't get new programs rolling in time to offset the easing of early 191. 
Even if he could act quickly, the economy probably wouldn't be very responsive. 
That's because the economy is thanging, leaving behind the post-war period. 


Here are some examples of changes that are taking place: 
-Home-building: For much of the post-war period, making money 
easy and plentiful was a sure-fire means to expand activity. 

But now demand backlogs are no longer as pressing and, with 
payments so spread out, low money costs don't have the same lift. 
-Consumer buying: It's not as bouncy as it has been. Folks 

seem to have plenty of goods and many don't like the prices. 
-Plant capacity is more than enough to meet demand in just about 
all lines. So some businessmen are trimming capital outlays. 


THE CURVE OF BUSINESS FOR 1961, quarter by quarter, as it has been 


charted by the economists, looks something like this: 


-January-March--Total output will ease. Drops in building, 
investment, and exports will offset U.S. spending gains. 
-April-June--Activity will fall a bit more. Cuts in consumer 
spending, mainly for durable goods, will be the main reason. 
-July-September--Increased consumer buying will lead the way 
to recovery. Inventory buying and investment will turn up. 
-October-December--The recovery will spread. Durables sales 
will perk up and business will start building up inventory. 
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OF 
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NGERTIPS 


SERVICE 


Subscribers to 
ADHESIVES AGE may 
obtain, from 
central source, 
ical literature 
9 with all as- 

of the adhe- 

$s industry. One 
‘more of the 
is listed here 
be of invalu- 
cssistance to 
Look this list 
cid check the 
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e Adhesive Bonding of Reinforced Plastics—H. A. 
Perry. $8.75. Survey of the design and assembly of 
structures and products, particularly glass-fiber-reinforced 
plastic products, by means of adhesives. Gives data on 

C equipment and methods used to produce odhesive bonded 
joints. 


¢ Adhesive Bonding of Metals—G. Epstein. $2.95. 


Considers adhesives used with metals, indicating when an 
adhesive-bonded joint is advantageous; the type adhesive 

to use; how to use it, and how to design the joint for [] 
optimum performance. 


* Epoxy Resins—tTheir Applications and Technol- 
ogy——-H. Lee and K. Neville. $8.00. Guide to the 

[] field of epoxy resins, covering the chemistry of their prepa- 
ration and applications, including a section on adhesives. 


* Polyamide Resins—Donald E. Floyd. $4.50. Dis- 


cusses in detail various important applications of the poly- 
mers belonging to the polyamide resin family and includes | 
a comprehensive section on adhesives. 


e Principles of High Polymer Theory and Practice 

—A. X. Schmidt and C. A. Marlies. $14.50. Study 

of the principles of high-polymer theory and practice, with 

[] a section on adhesives, their applications, and mechanisms 
and factors involved. 


* Recent Advances in Gelatine and Glue Research 
—G. Stainsby (Editor). $12.00. Study of Collagen, 
and its protein gelatine, comprising papers and Proceed- 
ings of an International Conference of the British Gelatine [] 
and Glue Research Association. 


¢ Vinyl Resins—Mayo Smith. $5.75. Surveys appii- 
cations of vinyl resins with information on their types, 
properties, chemistry, manufacture and fabrication. In- 

a cludes information on several types of adhesives in this 


category. 


e Epoxy Resins—irving Skeist. $5.50. A chapter 
on adhesives is included in this complete study of the 
entire field of epoxy resins. The author gives formulations, 
trade names, methods of manufacture and applications. [] 
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capitol cues (cont'd) 


THE BROAD INDICATORS OF BUSINESS IN 1961, as the economists see then, 
will come close to figures for the current year. Here's how they'll look: 


-Gross National Product--total output of goods and services-- 
will run from $505 to $510 billion in 191. The '60 total 
- will be $504 billion. The 1961 figure reflects price rises. 
-Industrial production will fall 5% or 6% from now to Spring. 
Then, it will bounce back by as much during the second half. 
-Employment will decline by 700,000 in the first half, before 
it turns up. But unemployment will continue quite large. 
-Personal income will edge up 2%, because of deferred wage 
increases. That's one reason consumer spending will rise. 


YOU'LL SEE HIGHER PRICES IN 1961, but the increases will be moderate. 
At the consumer level, the over-all index will be up 134--and could go higher. 
The gains will stem from special situations, rather than inflation pressure. 
Foods are heading upward. Services will continue their long-term uptrend. 
Housing costs will edge up. Ome of the few key declines will come in autos. 
At wholesale, the index will increase by nearly 1%, the experts say. Farm 
prices will rise in the first half; metals and machinery will go up later. 


INCREASES IN WAGES IN 1961 will come very close to this year's hikes. 
Average hourly pay in manufacturing will rise 8¢ per hour. (This year? 83¢.) 
Several million workers in unions are already assured of this much of a gain 

under deferred wage-increase clauses written into contracts during past years. 
But the unions will be on the defensive in many industries in 1961 bargaining. 
Management has been stiffening its attitude, spurred by growing competition. 


CREDIT WILL EASE A LITTLE MORE NEXT YEAR. There'll be more money for 
loans and its cost seems likely to be lower. But don't look for very much in 
the way of big cuts in rates, even considering that President-elect Kennedy 

came out for easier money. Rates will ease + to 3%, then level after midyear. 


Next year will see another decline in corporate profits, from 
this year's $45 billion (before taxes) to around $42 billion. 
Production and sales will hold up, but costs will increase. 


NOW FOR SOME CLOSER LOOKS AT SPECIFIC INDUSTRIES next year. Most 
lines will follow the general pattern--lagging in the first part of the year 
and then picking up. Sales gains will be modest, with increases in prices 
accounting for some of the rise. You will probably see few price declines. 


SPENDING FOR NEW CONSTRUCTION WILL INCREASE SOMEWHAT during 1961-- 
more in dollars than in physical volume. Value of work put in place will be 
up about 4%, to about $57.3 billion--from $55.1 billion of the current year. 
Public spending by federal, state, and local governments will increase 5%. 
(It is down 1% this year.) Public housing and road work will lead the rise. 
Private outlays will be up 4%, after slipping 3% during the past year. 
Easier money will lift new home starts only 50,000 from 1960's 1.3 million. 


-Lumber: Sales will rise 4-5%, led by plywood and hardboard. 
-Asphalt products: Off this year, sales will increase 6%. 
-Flat glass: Sales fell in 1960, but will rise 5% in 1961. 
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Shawinigan... : 
Your best single source for 
adhesives raw materials 


Rely on this established single source for sixty adhesives raw materials 
based on vinyl acetate and its derivatives. Specify the material custom- 
developed for your adhesives application from: 


e 20 grades of GELVA polyvinyl! acetate emulsions 
12 grades of GELVATOL polyvinyl! alcohol resins 
8 grades of GELVA solid resins and 3 resin solutions 


6 grades of GELVA polyviny! acetate copolymers 
5 grades of BUTVAR polyviny! butyral resins 


* 
. 
e 2 grades of GELVA polyvinyl acetate spray dried emulsions 
. 
= 
ae 


4 grades of FORMVAR polyviny! formal resins 


Shawinigan has specialized in serving adhesives manufacturers for 
more than twenty years and can offer you outstanding experience and 
ervice. Coast-to-coast warehousing helps us to meet your delivery 
requirements. Combined shipments of two or more products at the 
truckload price for each offers extra economy. Shawinigan’s technical 
“afl assists customers in the most efficient use of our adhesives raw 
materials while constant R&D activity pioneers new products. 


To take advantage of this assistance in producing adhesives, please 
write Shawinigan Resins Corporation, Dept. 92, Springfield 1, Mass. 
“LES OFFICES: ATLANTA LOS ANGELES CHICAGO = ST.LOUIS | NEW YORK 


SAN FRANCISCO CLEVELAND GREENSBORO REMOISTENABLE 


GEL’ A° GELVATOL® BUTVAR® and FORMVAR® 


emulsions and resins for adhesives by 


Sf - ™ 


SHAWINIGAN | 
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by Felix F. Fluss 


Export—Industry’s Stepchild. Almost all foreign 
businessmen visiting the United States admire their 
American colleagues for the excellence and thor- 
oughness of our commercial attachés and their staffs 
assigned to foreign countries. Frankly speaking, they 
envy us for the wonderful service that is available 
not only to every American citizen, but to many 
visitors to our country. Even a very small manufac- 
turer of leather goods in Offenbach will, prior to his 
business trip to the United States, alert all the Con- 
sulates in the American cities he intends to visit in 
order to obtain the most complete list of potential 
customers, retailers, wholesalers, brokers, and a list 
of probable representatives who will be best suited to 
carry his line after he has returned home. Further- 
more, he will require all information concerning 
customs duties and other regulations; he will expect 
the various Consulates to supply him with a number 
of competitive catalogues and price lists; he is look- 
ing forward to meeting an expert in his line, in every 
one of these Consulates; someone who will be able to 
advise him in every respect so that he is sure to wind 
up with the largest possible amount of orders and 
an almost tailor-made network of representatives. 

Consular officers whom this writer has met, have 
frequently complained about the almost unbearable 
insistence of their countrymen. They point out with 
some annoyance that their American colleagues in 
foreign countries are rarely honored by the visits of 
American industrialists or businessmen. Although 
America is probably the only country in the world 
which spends a tremendous amount of money on an 
excellent organization and network of commercial 
intelligence—the American citizens engaged in in- 
dustry and commerce barely take notice of the splen- 
did spadework the American Government is doing. 


This writer has been in close contact with the New 
York field ofice of the U. S. Department of Com- 
merce in the Empire State Building in New York 
City. In previous issues we have pointed out that the 
excellent facilities of the New York field office make 


it very easy for every industrialist who is inte: ested 
in exporting his line, to obtain a galaxy of informa- 
tion to start his export efforts. Nowhere in Europe 
where we have previously traveled widely, ror in 
France, Switzerland, England, Germany and other 
countries, did we find organizations which provide 
the vast amount of information covering foreign 
markets as we did right here in the United States. 
In order to obtain a complete picture of ail efforts 
made by our Government for the promotion of our 
exports, we recently visited the Department of Com- 
merce and other Government Agencies in Washing- 
ton. Frankly speaking, we were not only amazed and 
astounded, but overwhelmed by the tremendous 


sa 
amount of work the various Government Agencies J 
have done in order to facilitate the export endeay- J 4p 
ors of every American businessman. 0 

The dynamic director of the Office of Trade Pro- J w 
motion in the U. S. Department of Commerce in J 
Washington, E. E. Schnellbacher, points out that § m 
foreign trade in the United States amounted to $32 J aq 
billion in 1957. Of this large sum, $19.5 billion rep- fp, 
resented the value of our non-military exports. This J gy 
sum exceeded total consumer purchases of automo- J ge 
biles, parts and accessories in the United States. It J 4, 
was greater than the receipts of our farmers from the § ip 
sale of either their livestock or their crops. 

American foreign trade of this magnitude has § 4), 
given us a dominant position in global trade—a posi- § thy 
tion being seriously challenged, as is to be expected, fp 
by the industrialized nations of the free world now § ty, 
wholly or substantially recovered from history's § oj 
greatest war and threatened by the economic drive § jet 
of the Soviet bloc. du 

We must revise our concept of export trade—We | 
no longer regard it as a pleasant bonus to be added § th 
to America’s domestic profits. We are skillful inf jer 
meeting competition here at home; we must be af tac 
least equally skillful in meeting the foreign threat.— fp 
The responsibility for developing American inter-§ |, 
national trade cannot be left solely to our largestf pa: 
firms; more medium and small-sized businesses must ' 
enter the competition. vel 

Very few people realize how many countries inf f,, 
the world are interested in American products. Re-f 4», 
cently the Bureau of Foreign Commerce published 
a list captioned “Possibilities for Expanded or NewB ny 
U. S. Export Markets Reported,” pointing out that in por 
30 geographic areas potential markets for U. S. prod- Fj. 
ucts exist. Among the listing of “Chemicals” and F  jey 
“Allied Products” we find the following countries F yo) 
which have expressed an interest in adhesives and Figg, 
related products: Australia, Chile, Burma, Ecuador, | 
Greece, Italy, Korea, Kuwait, Mexico, Morocco.§ ac. 
Norway, Pakistan, Portugal, Saudi Arabia, Sudan.§ he 
Switzerland, Turkey and others. Cor 

Based upon the information this writer has 0>F Up) 
tained through the unusual cooperation of all mem me, 
bers of the various departments, we will give 20¥.B me, 
step by step, the procedure for even a very smallR ou 
manufacturer of either raw material in bulk or marF jy 
ufactured goods. rela 
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On The Continent (cont'd) 


aE 


If he calls personally on any one of the 33 stra- 
tegically located field offices of the Department of 
Commerce, he will meet an expert who will advise 
him on every detail concerning the projected export 
drive. He will be shown trade lists containing prin- 
cipal importers, processors, wholesalers, distributors, 
sales agents and service organizations grouped by 
country and individual commodity and information 
about relative size, type of operations, sales territory 
covered and other details indicated. Furthermore, 
World Trade Directory Reports are available, giving 
more details concerning a particular company. If 
more information is desired, the manufacturer can 
advise the field officer that he would like to visit the 
Department of Commerce itself; he will be intro- 
duced by individual letter to important people in the 
department and will receive the most cordial and 
elaborate briefing concerning his export endeavors 
in Washington. 

Needless to say, every American businessman can 
also communicate by letter with the field offices or 
the Department of Commerce in Washington, D.C. 
In some instances it is possible to obtain a clear pic- 
ture of potential markets, their importance and all 
other details, such as customs duties, transportation, 
letters of payment, credits, credit insurance, etc., 
during one visit lasting about an hour. 


In order to obtain more detailed information and 
the judgment of an interested but unbiased party, 
letters should be addressed to our Commercial At- 
tachés who are attached to almost all American 
Embassies in the entire world, and to other Consu- 
late Generals in countries where no American Em- 
bassy has been established. 

What does the Commercial Attaché do? He de- 
velops a great variety of activity stemming primarily 
from requests for trade information received from 
American business and from the Department of 
Commerce. Assisted by the local staff, he gathers 
much of the basic information for commercial re- 
ports, such as World Trade Directory Reports, Trade 
Lists and Market Surveys. He constantly develops 
new trade leads for American business—which in- 
volves maintaining a wide variety of contacts in the 
local business community and with government. 

He welcomes visits of American businessmen and 
assists them to locate distributors and agents for 
their product and he also informs the Department of 
Commerce of foreign businessmen’s visits to the 
United States. He keeps in touch with local govern- 
ment c'licials in order to keep abreast of develop- 
ments 'n trade policy. He travels extensively through- 
out his district and appears at business luncheons in 
clubs» give talks designed to provide better trade 
telatio’ ; for the United States. 
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He works closely with American Chambers of 
Commerce and with local representatives of Ameri- 
can firms on problems of mutual interest; he helps 
visiting U. S. trade missions; assists in setting up 
trade fairs in which the United States Government 
participates; he makes sure that American business- 
men’s inquiries about trade connections are brought 
to the attention of the local business community; and 
he reports on commercial and trade matters, and 
contributes to general economic reports from his 
post. 

Figuratively speaking, our Commercial Attachés 
have taken off the striped trousers and exchanged 
the cut-away for a business suit; they have been 
instructed to get out and “beat the bushes” for new 
possibilities for sales of American products. It is true 
that they do not carry an order book in their pock- 
ets, but they can, and do, uncover potential trade 
opportunities and report them to Washington for 
dissemination to American industry and business. 

This is the man to write to and give all the details 
on the projected export endeavor, including, of 
course, leaflets, catalogues, prices and if possible, 
some samples. A number of our business friends 
have been amazed at the speed and accuracy of the 
answers which they have received from even very 
distant parts of the world; they have very high 
praise for the efficient work of our Commercial 
Attachés. 


All the information obtained thus far should be 
reviewed once more with either a Field Office or the 
Department of Commerce in order to fill in certain 
details; afterwards a decision is made whether the 
company itself will pursue and develop the export 
markets, or whether it will turn over the information 
and export business to a suitable exporter. During 
the past few months, special conferences on export 
trade promotion have been arranged by the Depart- 
ment of Commerce, Business and Defense Services 
Administration with quite a number of industries. 
It is interesting to excerpt a few details from a re- 
port covering a conference with Chemical Specialties 
Industries which was held on July 19, 1960, presided 
over by H. Herbert Hughes, deputy administrator of 
the Business and Defense Services Administration. 
Walter Mannheimer, vice-president of the Miranol 
Chemical Company Inc., Irvington, N.J., manufac- 
turers of synthetic organic detergents for all indus- 
tries, points out that “while there are, undoubtedly, 
a number of steps which the Secretary of Commerce 
and his staff could take to assist American industry 
in the development and expansion of foreign mar- 
kets, it is my belief, based on almost twenty years 
of experience in foreign trade, that the most im- 
portant changes are required right here at home.” 
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= requisite lighter weight, 
lower cost, smooth-surface metal as- 
semblies could not be attained with 
mechanical fasteners, researchers 
focused their attention on adhesive 
bonding. This impetus, combined 
with recent developments in polymer 
chemistry and the commercialization 
of many new synthetic resins, gave 
rise to a quantity of new adhesives 
for metal-to-metal bonding. 

Aluminum permits full utilization 
of these recent adhesive advances. 
As a result, the bonding of aluminum 
to itself and to other materials has 
become very prominent in the last 
few years. In many cases where the 
expense of riveting or welding has 
prohibited an aluminum application, 
adhesives offer a considerable de- 
crease in fabrication cost, thereby 
placing aluminum in a competitive 
position with other materials. 

Proprietary adhesives now avail- 
able will give satisfactory aluminum 
bonds for many applications. The 
selection of the proper adhesive is 
primarily a process of evaluating sev- 
eral likely adhesives against the 
known or projected requirements of 
a specific application. 

In addition to the large number of 
suitable adhesives, there are also 
many methods of bonding, plus a va- 
riety of curing schedules. This versa- 
tility offered by the adhesive bond- 
ing technique is the reason for its 
expanding use with aluminum. Low 
cost and the simplicity of bond- 
ing also contributed to this success. 

Aluminum applications based on 
adhesive bonding include cross mem- 
bers in box cars, sandwich panels 
with honeycomb cores and aluminum 
skins, louvers and awnings, portable 
poster signs, beach umbrellas, curtain 
wall construction with aluminum 
corrugated cores, evaporator and 
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condenser joints in refrigerators, etc. 

Bonding aluminum to itself and 
other materials offers many advan- 
tages that are of interest to designers 
and engineers. The majority of these 
features result from the inherent na- 
ture of the process itself, in con- 
junction with the mechanics of the 
particular joint designs employed. 

Adhesive bonding makes possible 
the joining of dissimilar metals with 
the minimum amount of bimetallic 
corrosion. Since the adhesive tends 
to serve as a continuous barrier be- 
tween the two metals, the extent of 
galvanic corrosion is lessened. In ad- 
dition, the possibility of entrapping 
moisture between the faying surfaces 
is eliminated. 

Because of the continuous joint, 
adhesive bonds distribute stress loads 
evenly over the entire joined areas 
and permit the use of lighter gage 
aluminum. Most adhesives tend to 
absorb or dampen vibration or shock. 
The design engineer can therefore re- 
duce costs and weight while increas- 
ing joint strength and rigidity. 

Since adhesive bonding provides 
continuous contact between mating 
aluminum surfaces, the process ac- 
tually seals while it bonds—thus 
eliminating the cost of separate op- 
erations and permitting the sealing of 
joints where it might not otherwise 
be possible. A sound metal-to-metal 
bond is usually impervious to both 
liquids and gases and some adhe- 
sives act as electrical insulation. 


By EDWARD D. GARDNER 
Structural Testing Director 
and 
ROWLAND W. FLOURNOY 
Project Engineer 
Reynolds Metals Company 
Richmond, Virginia 
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Adhesive-bonded metals form §j 
smooth, protrusion-free joints which load 
improve the aerodynamics of ex- te 
terior surfaces by climinating gaps, 7 
bulges, and external projections. - 
Metal-to-metal joints also maintain bert 
the original strength of the structural - 
members since both holes for the an 
insertion of fasteners and counter- - 
sinking to achieve a flush surface are ff * . 
unnecessary. In addition, adhesives wer 
eliminate the excessive heat required if 
in welding or brazing operations that pee 
tend to reduce the strengthening ef- 
fect of previous heat treatment, or of in 
cold working. * ; 
Production Problems ig 
: . force 
Despite all the aforementioned ad- es 
vantages of adhesive bonding, some thin 
production problems may arise. Spe- both 
cial equipment may be required, and ad 
extreme care must be exercised to 
ensure that joint surfaces are clean 
and that proper heat and pressure 
cycles are applied. Structural mem- 
bers should probably be redesigned, — 
since adhesives seldom show their 
best properties when substituted di- 
rectly for mechanical fasteners. 
An adhesive-bonded joint derives 
its strength by utilizing a larger com 
tact area than joints of other types. 
Consequently, the greatest strength 
is obtained in a metal-to-metal adhe- 
sive joint if the maximum amount of 
bonded area is put to work. 
Theoretically, the entire joint 's 
stressed if it is designed properly. 
Sufficient faying surface area must 
be designed into the joint to produce 
the required strength. When it is not 
possible to design for the best joint 
geometry, the adhesive selected 
should be one that performs best ut 
der the type of stress to be encout 
tered in the particular applicatiO® BF scm 
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The adhesive which produces the 
grongest bond in tension or shear, 
will not necessarily yield the highest 
srength in peel. 

With tensile or shear loading, the 
more rigid adhesive will offer the 
greatest strength. However, when the 
joint will be subjected to flexure and 
shock loading, a compromise in ul- 
timate strength must be planned to 
obtain a degree of resiliency for 
withstanding the dynamic loading. 

Peel-loaded joints will be stronger 
if the adhesive has some elasticity. 
When a brittle adhesive is used on a 
peel-loaded joint and the load 
stressed to the critical point, the 
bond will fail progressively since the 
brittle adhesive fractures readily. 
Elastic adhesives are superior in peel 
because, in stretching under stress, 
they tend to widen the line at the 


be load-carrying edge. This results in 
(e the distribution of the load over a 
. larger area. 

Exe I Dissimilar metals with widely dif- 

; stele fering coefficients of expansion can 
present a problem, if the adhesive 

ctural § ' : _ ‘ 

— selected is not sufficiently elastic. As 


temperature Changes occur, a brittle 


unter- : 

raged adhesive may develop _ internal 
nae stresses strong enough to destroy the 
esives 

wired bond or warp the assembly. 

5 thet If a joint is loaded entirely in 
2 é tension, the forces act in a direction 


perpendicular to the plane of the 
joint. However, precautions should 
be taken with this type of loading 
because two things can happen while 
the joint is under high stress: the 
forces may not remain perpendicular 
to the plane of the joint; or, where 
thin sections are involved, one or 


or of 


possible for the forces to resolve 
themselves into cleavage or even peel 
which will impose severe localized 
loading on a joint designed for uni- 
form tensile loading. 

Meticulous care must be exercised 
in making tensile-loaded adhesive 
joints in order to achieve uniform 
strength over the entire faying area. 
Any area of low strength, particu- 
larly if located near the joint edge, 
can readily induce a condition re- 
sembling cleavage and invite rapid 
failure. 


Unsuited For Butt Joints 


Adhesives are not readily suited 
to a butt joint design. When two 
metal rods are butt jointed any bend- 
ing of the rods resulting from lever- 
age will exert tremendous cleavage 
forces that will result in joint failure. 

Stress direction is parallel to the 
plane of the joint in shear loading. 
This is the most efficient and most 
reliable type of joint for adhesive 
bonding. 

Wherever possible, the joint should 
be designed for shear loading. How- 
ever, there are two factors which 
can impair the strength of such a 
joint. If the ‘metal adherends are 
completely rigid, an element of 
cleavage is induced as stress is ap- 
plied—unless the joint is so designed 
as to balance out these forces. When 
the joint sections are thin, the metal 
may progressively deform under se- 
vere loading until the edges are sub- 
jected to some peel stress—unless the 
joint is designed to avoid this effect. 

With cleavage loading on a joint, 


opening a book. As the force is ap- 
plied one near edge or side of the 
joint undergoes great stress whereas 
the remainder is under little or no 
load at all. 

The mechanics involved in this 
situation are very similar to those 
that would be prevalent if one side 
of the joint were hinged. A theoreti- 
cal stress diagram would show the 
unit stresses increasing from zero on 
one side to infinity on the other. 
Consequently, not all of the adhesive 
in the joint is contributing its share 
of strength. 

Peel loading is the least favorable 
situation of all, from the standpoint 
of strength. This type of loading can 
be visualized best by recalling the 
action when opening a sardine can 
by peeling back the lid with a turn- 
key. Consider the lid as the top sec- 
tion of the joint, and the can as the 
bottom. 

In peel loading, even less of the 
adhesive contributes to strength than 
in the cleavage joint. This is because, 
all the stress is concentrated along a 
fine line at the very edge of the 
joint, and the majority of the adhe- 
sive in the joint is under no load 
whatsoever. 


Ideal Joint 


In practical applications, it is al- 
most impossible to achieve the ideal 
joint in which the stresses are en- 
tirely pure tensile, shear, cleavage or 
peel. Usually there is a combination 
of several different types of stresses 
acting on the joint. Therefore, each 
joint must be designed to withstand 


, pi both of the adherends may tend to __ the forces react somewhat differently. the stresses resulting from its end use. 
ed to bend or twist. In either case, it is The action here is similar to that of Essentially, all structural adhesives 
clean 
~ssure 
mem- 
gned, 
their 
d di- 
prives Kitchen 
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At REF Mfg. Corp., aircraft galley 
int is components are made by bonding 
ay aluminum skins to both sides of 
perry. balso-‘illed panels. A thin coat of sealer 
must is applied to the end grain surfaces of 
yduce the balsa to keep out moisture and act 
is not as @ base for the adhesive. These 
joint Skygalleys are used on jet liners 
J ad such as the American Airline 707 
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Corner joints of window frames and storm 
doors are often assembled with adhesives. 


Wall panels of aluminum Helicop Huts are 
epoxy-bonded at Craig Systems, Inc. 


Air conditioner grills bonded from aluminum 
extrusions at Reynolds’ Experimental Center. 


are resin type adhesives, as differen- 
tiated from the animal and vegetable 
glues, hydraulic-setting cements, and 
natural asphaltums which have been 
used for years. A familiar system for 
classifying structural adhesives di- 
vides resins into three categories: 
thermoplastic, thermosetting, and 
elastomeric. 

The term “thermoplastic” refers 
to resins that soften with the appli- 
cation of heat, and adhesive joints 
formulated with these resins must be 
maintained under pressure to effect a 
bond. Polyvinyl acetate resins are an 
example of this type. Thermoplastic 


adhesives have considerably less 
strength than the thermosetting 
types. However, their lower cost 


makes them satisfactory for many 
applications where their modest 
properties will meet the end-use re- 


quirements. 
The heading “thermosetting” com- 
prises resins that develop full 


strength and harden when heated. 
Adhesives that utilize this type of 
resin normally must be cured under 
heat and pressure. Alkyd, epoxy, and 
phenolic resins can be placed in this 
category. Some adhesive classifica- 
tions may add a sub-heading to the 
thermosetting group and refer to it 
as “catalyst setting.” If this is the 
case, most epoxy resins will fall into 
this sub-heading since they often use 
a catalyst to accelerate their curing. 

Catalyzed, cold-setting epoxy and 
phenolic adhesives cannot be consid- 
ered in the thermosetting category 
because bonding is effected at room 
temperature. This type of adhesive 
consists of two or more components, 
namely catalyst and resin. The third 
component may be a promoter which 
modifies the catalytic action. 

The thermosetting adhesives offer 
the highest bond strengths, but they 
are also the most costly. Therefore, 
only applications with severe service 
requirements warrant the use of the 
expensive, maximum-strength types. 

The “elastomer” category includes 
rubber polymers—either natural or 
synthetic—that are used by them- 
selves for unstressed adhesive appli- 
cations, or modified with other syn- 
thetic resins to formulate an adhesive 
with high flexibility. 

Other classification systems make 
use of chemical composition groups, 
bonding types, forms of vehicles, 
physical state of the formulations, 
and flow characteristics to assort all 
of the available adhesive types into 
categorical form. 

Design engineers using adhesive 
bonded aluminum are primarily in- 
terested in adhesives that offer suf- 


ficient joint strength for som. form 
of a structural application. W th this 
thought in mind, this article © ‘iI pre- 
sent data on adhesives that are suit 
able for withstanding some dezree of 
stress. For the sake of clarity, the 
adhesives will be referred to in their 
usual chemical composition type. 
However, it should be kept in mind 
that modifications are possible within 
any particular chemical type of ad- 
hesive. These additives then can alter 
the physical properties of the modi- 
fied adhesive. 

Adhesives commonly used to bond 
aluminum include: natural and syn- 
thetic rubbers; polyvinyl acetates; al- 
kyd, epoxy, and phenolic resins, and 
several formulations of phenolics and 
epoxies modified by vinyl and phenol 
additions. The rubbers and polyvinyl 
acetates generally are not used for 
structural applications where high 
shear strengths are required. How- 
ever, they are utilized in many alu- 
minum bonding applications such as 
curtain wall construction where alu- 
minum skins are bonded to paper 
honeycomb, foams or other core ma- 
terial. 


Low-Cost Adhesive 


Neoprene-based adhesives of the 
chemically cured types, although ac- 
tually not belonging in the structural 
category do offer good, all-around 
properties. Probably the most versa- 
tile of the low-cost adhesives, their 
shear strengths range from 150 to 
900 psi and their resistance to water, 
chemicals, hydrocarbons, and heat is 
good. Discretion must be exercised 
in their use, however, since their 
ability to sustain continuous stress 
loads without failure is usually weak, 
the shear strength of neoprene adhe- 
sives are only about 100 psi for ex- 
tended periods. 

Two of the newest types of adhe- 
sives for structural applications are 
based on epoxy and phenolic resins. 
These adhesives offer very good shear 
and tensile strengths at elevated tem- 
peratures and are resistant to abra- 
sion, sunlight, water, and most chem- 
ical solvents. They can be cured at 
room or elevated temperatures, with 
or without pressure, depending upon 
the type used. 

Phenolic resin adhesives are get 
erally in the form of films in thick- 
nesses ranging from 0.003 to 0.03- 
inch, in widths up to 36 inches, and 


in any desired length. Though good 
structural adhesives, phenolic resis 
are limited in application because 
heat and pressure (300°F. and 150 
psi) are required for curing. These 
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adhesives are used where high peel 
rengths and temperatures up to 
00°F. are encountered in service. 

Commercial epoxy resin adhesives 
are in one-, two- and three-part resin 
systems. The one-part epoxy resin 
wstem consists of a paste or putty, 
heat-cured at temperatures from 
275° to 500°F. This adhesive re- 
quires no mixing, does not set up or 
harden until heat is applied, and re- 
quires only contact pressure for 
ponding. It is used where tempera- 
tures up to 300°F. are encountered 
in service. 


4 Two-Part System 


The two-part epoxy resin system is 
composed of resin and catalyst, the 
catalyst being mixed with the resin 
at the time of application. This resin 
is usually cured at room temperature 
and reaches maximum strength in 
four to seven days. Curing time can 
be shortened considerably by the use 
of heat, with the time at temperature 
depending upon the adhesive used. 
At 300°F., usually one to three 
hours are required for a complete 
cure. 

The consistency of this adhesive 
varies from a thin syrup to a heavy 
paste. It will begin to harden about 
one hour after the addition of the 
catalyst and only the amount that can 
be used within this period should be 
mixed at one time. Mere contact 
pressure is sufficient for bonding. 

This formulation is used primarily 
for structural and non-structural ap- 
plications subject to normal tempera- 
ture conditions. A 50 per cent loss 
in strength can be expected at 180°F. 
Many catalyzed, cold-setting epoxies 
can be cured in one to 24 hours. 

Three-part epoxy resin combina- 
tions consist of a resin, a catalyst and 
materials such as talc, Cab-O-Sil, alu- 
minum powder or asbestos which 
serve as the filler to control the vis- 
cosity for particular applications. 

This factor is very important when 
the adhesive is used for gap filling 
or where the parts being assembled 
have large clearances. Like the two- 
Part system, this adhesive will begin 
‘0 harden within one to three hours 
after the catalyst is added; it requires 
only contact pressure for bonding. 
The curing schedule also is identical 
to that of the two-part resins. 

In Selecting an adhesive, it is nec- 
‘sary to know the physical proper- 
lis required and the service condi- 


tions tc which the joint will be 
subjecte:' Proper choice of the best 
adhesive for a new application will 
Mvolve everal factors: 
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(1) Materials being bonded. The 
adhesive must wet the surfaces and 
adhere to them. 

(2) Joint design and the initial 
level of strength required. Shear, ten- 
sile, cleavage, and peel forces must 
be evaluated. 

(3) Service life expected of the 
bonded joint. The adhesive bond may 
need resistance to heat, moisture, 
oils, hydrocarbons, other chemicals 
or fatigue. 

(4) Working properties and 
bonding requirements of the adhe- 
sive. Methods of application, tem- 
perature and pressure required, and 
speed of curing are essential factors 
for economical production. Adapta- 
bility of the adhesive process to ex- 
isting bonding equipment and the 
need for additional equipment must 
be considered. The size of the pro- 
duction run will influence the de- 
cision as to the need for special proc- 
ess equipment with a particular type 
of adhesive. Personnel requirements 
for production and inspection also 
may differ for the various bonding 
processes. 

(5) Cost. This factor includes cost 
of adhesive, preparation for use, the 
bonding operations, waste, and re- 
jects. 


Service Requirements Vary 


The service requirements for ad- 
hesives vary so widely that it is im- 
possible to select a general adhesive 
which could be used for all applica- 
tions. One application might only 
require a S50 psi shear strength 
whereas another might require 
4000 psi. 

As a general rule, cost increases 
with increased bond strength. The 
price range for a low strength epoxy 
adhesive is about $7.00 to $8.00 per 
gallon. As the strength increases, the 
price increases up to $50.00 per 
gallon. 

One of the most critical factors 
in the use of adhesives is the rela- 
tively short period of time that the 
material can be stored without de- 
stroying or at least impairing its value 
as an adhesive agent. This is es- 
pecially true for the one-part systems 
in which the resin and catalyst come 
premixed from the manufacturer. 
With some of these adhesive prod- 
ucts, shelf life is measured in terms 
of days. 

In two-part systems, mixed by the 
user before application, the shelf life 
of the compounds is lengthened con- 
siderably. However, these materials 
require special mixing equipment 
when used on large scale production 


A 14-foot aluminum runabout was adhesive- 
bonded at the Reynolds’ Experimental Center. 


ted to 1 FY 


VA 3188C 


Tempered plate glass « 


is the dominant panel of KLM's light mural. 


Powdered iron disc is bonded to a die cast 


aluminum plate to make rotor end plates. 
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runs to insure that the applied mix- 
ture is homogeneous. Generally, 
these materials have an exceptionally 
short pot-life—sometimes a matter of 
minutes—once they are mixed. 
Production scheduling and control 
become factors of paramount impor- 
tance for the manufacturer using 
large quantities of expensive, high- 
strength adhesives. If a tight produc- 
tion schedule is not maintained in 
these applications, an excessive num- 
ber of rejects will probably result. 
In most cases, solvent degreasing to 
remove the oil film is all that is nec- 
essary to obtain good joint strength 
when using adhesives with alu- 
minum. However, if their surface has 
a heavy oxide coating, wire brush- 
ing or sand blasting may be required. 
For applications requiring maximum 
strength, it is necessary to chemically 
pretreat the aluminum with a chro- 
mic-sulfuric acid bath or dip. The 
recommended procedure for this 
chemical pretreatment is as follows: 


(1) Degrease the assembly with 
trichloroethylene. 

(2) Immerse for 20 minutes in an 
agitated bath at a temperature of 
150°F. containing 24 parts of con- 
centrated sulfuric acid, 7.5 parts of 
sodium dichromate, and 68.5 parts 
of water by weight. 

(3) Rinse in clear running water. 

(4) Air dry at room temperature. 

(5) Oven dry at 150°F. for 30 
minutes. 

In many applications, parts to be 
bonded may have anodized surfaces. 
This is a very good bonding surface 
and maximum strengths can be ob- 
tained without additional treatment 
—providing the surface is free of 
dirt or grease. Excessive fingerprints, 
on the surface, can be wiped clean 
with a solvent such as chlorothene. 

Phenolic resin films are supplied 
in rolls. They can be cut to any de- 
sired length and laid between the 
parts to be joined. Manufacturer's 
recommendations concerning the re- 


Adhesives Commonly Used in Bonding Aluminum 


Type Customary Normal Structural a 
of Bonding Curing Applications Typical Applications 
Adhesive Methods Time Performance 
Pressure Room temp. ‘ 
Synthetic Solvent release 24 hr. 260° Poor ge 2 - 
rubbers Vulcanization to 350°F. ao : 


Reactivation 


Water evaporation 5-30 min. 


and rubbers. 


Aluminum to alu- 
minum, ceramics, 


Polyvinyl 250°-350°F. 
pb 6 “ag Solvent Release > om Poor cloths, cork, glass, 
: Water evaporation , leather, paper, 
plastics and wood. 
Alkyds — Pressure = 1) min.-24 hr. Fair Aluminum lamina- 
oom temp. tions, sealer. 
Aluminum to alu- 
Phenolics Heat and pressure 5-10 min. Good minum, glass and 
wood 
Phenolic- : 5 Aluminum to alu- 
: Heat ; ; 5-45 ’ - 
viayl eat and pressure 45 min Excellent eins end ded, 
Phenolic- : : Aluminum to alu- 
arene Heat and pressure 15-30 min. Excellent minum, plastics 
prene 
and wood. 
Aluminum to other 
Cold-setting . metals 
alyst ¢ 1-24 \ a ‘ 
pony Catalyst and time hrs. Good Seve jens te 
pipe. 
Aluminum to alu- 
. ties 10 min.- es minum, ceramics, 
Epoxies Heat and pressure oot Excellent glass. plastics and 
wood 
Phenol- i ee ee 
epoxy ea) and pressure = 69.99 min. “xcellent mem, foil and 


wood. 


Epoxies which cure in 4-7 days at room temperature are not given here. 


quired amount of heat and ; ressure 
for curing should be followed -losely, 

Epoxy adhesives may be pplied 
by roller coating, caulkin: gun, 
brush, putty knife, or spray ozzles, 
The application method will depend 
largely on the design of the join 
and the size of the production run, 
Automatic dispensing equipment js 
available for mixing the two-part res- 
ins and metering the exact quantity 
for each application. 

Roller coating is fast and economi- 
cal where continuous production 
runs on aluminum sheet are in- 
volved. When the bead or ribbon of 
epoxy must be placed accurately, the 
use of caulking guns is advantageous. 
Brush coating is applicable to small 
or irregular parts, or where the vol- 
ume does not warrant investing in 
more elaborate equipment. 

The use of adhesives for bonding 
aluminum often requires jigs, fixtures 
or presses to hold the assembled parts 
in place while the bond sets. Pres- 
sures should be applied evenly to all 
portions of the bond area by these 
holding devices. Where heat and 
higher pressures are needed to cure 
the adhesive, the jigs and fixtures 
may be placed in ovens or auto- 
claves, or both heat and pressure may 
be applied through the use of a press 
with heated platens. 


Chemical Reaction 


All adhesives containing thermo- 
setting resin components will develop 
their strength and permanence, at 
least in part, by undergoing a chemi- 
cal reaction known as “curing.” The 
rate of this curing reaction will ac- 
celerate with increasing temperature. 
The joint, of course, must be under 
sufficient pressure during curing to 
produce the flow necessary to cause 
adequate and uniform wetting of all 
surfaces. 

With many adhesives, mere con- 
tact pressure is satisfactory for cur- 
ing. Pressure then must be retained 
until the adhesive has hardened and 
developed strength to resist stresses 
after the assembly is removed from 
the press or clamping fixture. 

The best method of curing phe 
nolic films is through the use of an 
autoclave where uniform pressure 
and heat can be applied simultane- 
ously. With phenolics, the cure 
schedule may be varied over a tem- 
perature and time range of 275°F. 
for 480 minutes and 350°F. for 50 
minutes under pressures from 75 to 
200 psi, depending upon the end 
service requirements. 
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Strength Range of Adhesive 
Bonds in Aluminum-to-Alumi- 
num Joints 


Approximate 
Type o/ Normal Tensile- 
Adhesive Cure Schedule Shear psi 


Natural and Dry 1 hr. at 


synthetic 150°F, 5 min. 
rubbers at 300°F. 1100 
with 300 psi 


Solvent release 
Polyvinyl 240°F. for 5 


acetates min. 350°F. 1500 
for 2 sec. 
1 hr. at 

Phenolics 350°F. and 4300 
150 psi 

Cold-setting 3 hr. at 

epoxies 70°F. 2000-8000 
2 hr. at 

Epoxies 150°F. 10 6000-8000 
min. at 300°F. 

Phenol- 1 hr. at 

epoxies 350°F, 5000-7000 


Room-temperature cured adhe- 
sives reach 20 to 30 per cent of the 
ultimate bond strength in 12 to 16 
hours and will achieve maximum 
cured strength in four to seven days. 
After the adhesive is applied, clamps 
or fixtures are necessary to hold the 
parts in contact until the initial cure 
takes place—usually six to eight 
hours. Clamps can then be removed 
and the assembly stored until maxi- 
mum cured strength of the bond is 
obtainet. 

The elevated-temperature cured 
adhesives require the same type of 
clamps or fixtures for holding the 
bonding surfaces in contact during 
the curing cycle. With this type of 
resin, the curing cycle is normally 
from 25 seconds to three hours at the 
applied temperature which ranges 
from 180°F. to 400°F. Heat may be 
applied by infrared lamps or con- 
ventional ovens. If the resin has a 
short cure cycle, induction heating 
or gas-fired torches can be used in 
this application. 

Adhesive bonding of aluminum 
has been of particular interest in the 
design of sandwich panels that have 
aluminum skins on lightweight hon- 
eycomb cores of aluminum foil, pa- 
per, glass fiber, or fabric impregnated 
with polyester or phenolic resins. 
Epoxy adhesives have proven ideal 
for honeycomb structures because of 
their ability to self-fillet. A bead will 
form on the edge of each cell in the 
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aluminum foil core which increases 
the contact area when the core is 
bonded to the aluminum skin. 

Another important bonding appli- 
cation is the current use of beaded 
aluminum panels for the fuselage of 
super-sonic aircraft. These panels 
consist of an outer aluminum skin, 
a drop-hammer-formed beaded in- 
nerskin and doublers—all bonded to- 
gether with high-strength adhesives. 
Adhesives used in this application are 
expensive and require a very exacting 
production technique, but their ad- 
vantages outweigh those of any other 
fastening method. 

In the refrigerator industry, high- 
strength epoxy resin adhesives and 
phenolic modified elastomers are 
used to bond the aluminum cooling 
coils to the sheet aluminum evapora- 
tors of home freezers. This method 
of attachment circumvents the nar- 
row temperature differential between 
brazing and melting temperatures. It 
obviates annealing that makes the 
metal subject to damage during han- 
dling operations. Bonding also re- 
duces warping and buckling resulting 
from high temperatures and main- 
tains the tensile strength of the alu- 
minum sheet. Finally, it eliminates 
the possibility that unremoved flux 
may produce corrosion. 


Collapse Tubing 


Since the adhesive acts more as a 
thermal insulator than a conductor 
in this application, the bonding must 
be accomplished in a manner that 
provides substantial metal-to-metal 
contact between the tube and sheet. 
Sufficient pressure is used in the 
bonding process to partially collapse 
the tubing and to squeeze practically 
all the adhesive out of the contact 
area. After curing, the adhesive ap- 
pears as a fillet on each side of the 
tube. 

A recent, interesting application of 
adhesive bonding involves the join- 
ing of dissimilar metals for the rotor 
of a portable air-tool. Here a diecast 
aluminum plate is bonded to a pow- 
dered-iron disk facing to reduce the 
over-all weight of the air-powered 
tool. 

Many companies manufacture ad- 
hesives that are suitable for bonding 
aluminum. Although the majority of 
epoxy and phenolic resin adhesives 
are basically the same, various manu- 
facturers change the composition 
through the use of different resins, 
catalysts, and fillers in order to alter 
its physical and chemical properties. 
In many cases, an adhesive is 
tailored for a specific application. 


Jet Age Structure 
Knit by Vinyl 


if entire Theme Structure, 
highlight of the $50-million Los 
Angeles International Airport, 
due for completion in 1961, is 
knit into a single piece by a 
sprayed-in-place vinyl coating. 
The 40-mil-thick covering is wa- 
terproof, and sufficiently flexible 
and elastic that expansion and 
contraction cannot impair the 
structure. The material is resist- 
ant to dampness and mildew 
and is unharmed by contact with 
the soil. 

The building itself is a fanci- 
ful construction of steel and 
concrete overlooking the 3,000- 
acre field. It consists of two 
great parabolic arches, whose 
legs lightly touch the ground 
across a diameter of 340 feet. 
Suspended from the arches is a 
100-foot diameter saucer of 
glass, steel and concrete, that 
provides luxurious dining and 
observation facilities. 

The most surprising purpose 
of the buildings vinyl coating is 
esthetic in nature. The coating 
is so thick that the texture of 
the structure becomes that of 
the vinyl. The grain, form marks 
and other imperfections in the 
concrete, and weld lines and 
other evidence of joints in the 
steel, are thoroughly concealed. 

The vinyl coating for the 
Theme Structure was applied by 
the APC Liquid Envelope Proc- 
ess, a controlled application sys- 
tem of Architectural Plastics 
Corp. of Los Angeles. The coat- 
ing is produced by Better Fin- 
ishes and Coatings, Inc., New- 
ark, N.J., and is based on sta- 
bilized vinyl chloride-vinyl ace- 
tate co-polymers supplied by 
Union Carbide Plastics Co., 
New York, N.Y. 
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The Development of Autoclave 
Bonding of Metal Subassemblies 
in the British Aircraft Industry 


Massive tooling requirements for curing complex curved 


assemblies in flat-platen presses led to extensive 


research of various methods making use of fluid pressure 


| 1947 the British aircraft 
industry started using metal bonding 
techniques for bonding structural 
metal parts of aircraft. 

Although some use of such proc- 
ess had already been made by that 
time, very little information had 
been published. However, the devel- 
opment work carried out by Bristol 
Aircraft Ltd., soon established that 
bonding methods had very well de- 
fined advantages. These advantages 
can be summarized very briefly as 
follows: 

(1) Complicated shapes made 
without machining or removal of the 
cladding from aluminum-rich alloys. 

(2) Smooth external finish, free 
from rivet patterns. 

(3) Increased fatigue life by the 
removal of stress-raised focii such as 
holes for rivets. 

(4) Easier sealing for pressuriza- 
tion of fuselages. 

(5) Simpler maintenance of struc- 
tures. 

(6) The possibility of using the 
most suitable gauges of metal to 
obtain the most efficient structure 
and thus reduce weight. 

(7) Sandwich — structures using 
honeycomb cores can be used. 

In 1947, all of the adhesives 
which were suitable for high-strength 
bonds were modified phenol formal- 
dehyde and as such required both 
heat and pressure for their cure. 
These needs had inevitably led to 
the use of flat platen presses for 
bonding parts. While very satisfac- 
tory glued joint: were produced by 
this method, the massive tooling re- 
quired for complex curvatures was 
not only expensive to produce but 
introduced problems in the uniform 


application of both heat and pres- 
sure. 

Both these considerations led to 
an exploration of alternative meth- 
ods for applying heat and pressure, 
and quite a lot of preliminary and 
abortive work with other methods 
was carried out before a study of the 
possibility of using fluid pressure be- 
gan to show some promise. The first 
tests were made using a pressure box. 

Somewhat resembling a heavy 
duty plywood press, the pressure box 
was used to contain a rubber bag 
which could be inflated to 200 
pounds per square inch to press the 
metal parts being bonded together 
onto the curved die. For convenience 
of manufacture, dies of this type 
were made in zinc base alloy and 
were heated by conduction from the 
steam chest to which they were 
bolted and which formed the base 
of the pressure box. 

A successful bonding of scaled 
down parts in this box was obtained 
almost at once. While it was thought 
that this tvpe of equipment could be 
developed for larger scale use, a 
different development proved to be 
even more successful. 

In this new development, the pres- 
sure bag was replaced by a vacuum 
bag, formed by a rubber sheet over 
the work being bonded. In this way, 
the inside of the box could be pres- 
surized to apply curing pressure to 
the work. By this bilateral applica- 
tion of pressure, the die could be 
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immersed in the compressing air be- 
cause the air then provided both 
“action” and “reaction” onto the 
glue joint. This modification meant 
in turn that the die would only have 
to be strong enough to withstand 
the vacuum pressure and that the 
pressure actually on the glue line 
would be increased by the addition 
of the vacuum-created pressure. 

In considering the best shape for 
the pressure box, it was at once ap- 
preciated that a conventional cylin- 
drical autoclave might be satisfac- 
tory and for this reason a miniature 
unit was constructed for trials. 

The change of shape introduced 
heating problems, but this was over- 
come by the use of a low voltage 
resistance mat fitted below the sim- 
ple curing jig that was now possible. 
Radiation heat was used. 

As in the later work with the pres- 
sure box, a rubber sheet was laid 
over the work being bonded to form 
a vacuum bag when vacuum was 
applied through a hole in the curing 
jig. Although problems were met se- 
lecting a rubber sheet capable of 
withstanding the 302°F. curing tem- 
perature being used, and in sealing 
the electrical leads against pressure, 
these difficulties were eventually 
overcome and a very satisfactory 
technique evolved. 

On the basis of this success, a 
much larger autoclave was built so 
that full scale development could be- 
gin. This large autoclave was six feet 
long and three feet in diameter. 
It was fitted with a conventional 
quick release serrated ring door. A 
novel feature was that the door was 
mounted on a trolley so that it could 
be inserted or removed from the 
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mouth of the autoclave and pushed 
io one side on rails to leave the entry 
free during loading or unloading op- 
erations. 

At the time this autoclave was 
commissioned, bonding pressures of 
the order of 200 psi were in use 
athough subsequent experimental 
work reduced this pressure to 100 
psi. The 200 psi pressure was ob- 
tained by charging a similar volume 
high-pressure cylinder with the 90 
psi air available from the works air 
lines and then boosting this com- 
pressed air to the higher pressure 
needed for charging the autoclave. 

Heating in this autoclave was ac- 
complished by woven resistance mats 
fitted below the curing jig. The mats 
were fitted on long frames about six 
inches wide which could be articu- 
lated to approximate the shape of the 
jig above them. 

The curing jig itself was mounted 
on a trolley of angle iron which in 
turn ran on wheels on rails inside 
the autoclave when loading or un- 
loading. 

The rear of the autoclave trolley 
was fitted with self-cleaning bayonet 
fittings which made contact automati- 
cally when the trolley was pushed 
home in the autoclave. These contacts 
were connected to electrical socket 
outlets at the side of the trolley, so 
that the heating current could be fed 
to the resistance mats. By making 
some of the contacts in suitable 
metals, pyrometer leads could be 
plugged into the trolley as well and 
their signals relayed to a recorder 
fixed outside. 


Control of the heating was by 
means of a multi-tap transformer. A 
further degree of control was ob- 
tained by the introduction of a 
Variac into the primary feed to the 
transformer. 

As already mentioned, the heating 
mats could be withdrawn for use 
with any jig shape produced by 
fabricating sheet of about %-inch 
thickness to the desired contour and 
then mounting the sheet on simple 
supports to form the curing jig. 

This autoclave and a range of 
curing jigs was used to prepare ac- 
tual aircraft structures for test and 
most of the bonded components in 
the early Bristol Britannia aircraft 
were in fact made in it. 


As Demand Increased 


As the demand for bonded parts 
grew, new plant space was needed 
and as a result of its experience with 
autoclave bonding, Bristol Aircraft 
Ltd. decided to install further auto- 
claves in preference to additional 
presses. At the time this new plant 
was designed, modifications were in- 
troduced to overcome some of the 
drawbacks experienced with the first 
large autoclave. 

The most important change made 
was to heat the work within the 
autoclave by circulating air over 
heating coils or elements by means 
of a fan. This decision was taken to 
achieve a more uniform degree of 
heating than had been possible with 
the resistance mats used hitherto and 
also to overcome the problem asso- 


General view of the autoclave recently installed at Sir W. G. Armstrong Whitworth Aircraft 
ltd. for bonding aircraft parts. The unit is 20 feet long and eight feet in diameter. 
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ciated with the burn-out of a heating 
mat during a bonding operation. 

Apart from these important fac- 
tors, there was also a need to install 
longer and wider autoclaves to allow 
more parts to be bonded at one time 
and to reduce the mechanical joints 
in structures still further by bonding 
larger units than had hitherto been 
possible. 

Three autoclaves of this type were 
designed and installed; the largest is 
35 feet long and four-and-a-half feet 
wide. The next is 17 feet and the 
same width. While the third is also 
17 feet long, it is five-and-a-quarter 
feet wide. All these autoclaves have 
quick release doors hung on massive 
hinges to open outward. 

These doors cannot be opened 
while any significant pressure re- 
mains in the autoclave because a 
diaphragm-operated interlocking de- 
vice prevents the rotation of the 
interlocking ring on the door. In ad- 
dition, a further electrical contact 
has to be closed by the full rotation 
of the ring into the fully closed 
position before the pressure valve 
can be opened. 

The steam coils inside the auto- 
clave are between the walls of the 
unit and an internal baffle. The steam 
pipes run longitudinally between 
large circular manifolds at each end 
of the autoclave. By a simple valve 
system, the same pipes can be used 
for the circulation of cooling water 
once the cure has been completed. 

To avoid heating the mass of the 
autoclave—and thereby losing heat 
excessively by radiation—there is a 


Control console for avtoclaves at Bristol 
Aircraft itd. Vacuum gages are at right. 
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thick asbestos lagging on the interior 
surfaces of the walls and doors. This 
lagging also reduces the cooling time 
because the mass of the autoclave 
does not have to be cooled. 

The air circulating fan is mounted 
in the rear dome of the autoclave 
and is arranged so that it pushes air 
along the pipes and sucks it back 
over the work. This fan is driven by 
a pressure sealed shaft connected by 
a multiple V-belt drive to an ex- 
ternally mounted five hp motor. 

Vacuum for the vacuum bags on 
assemblies to be bonded is supplied 
from four vacuum pumps mounted 
outside at the side of the autoclave 
and piped into it so that a quick 
push-on connection can be made to 
the curing jigs. 

As would be expected, the auto- 
clave is fitted with a safety valve. 
The pressure is also recorded by 
means of a Budenburg recorder 
which meets insurance requirements 
and, in addition, gives a_ useful 
record of the duration of the cure’s 
pressure cycle. 

The temperature of this cure is 
very impertant and for this reason 
there are a number of thermocouple 
pick up sockets fitted at the front 
right hand side of the autoclave so 
that thin flexible thermocouples can 
be placed in contact with the work 
being bonded and the signal fed to 
automatic temperature controllers 
mounted externally in the control 
console. 

Apart from steam and cooling 
water control valves, a typical con- 
sole panel has three pressure gages 


to show the pressure in the works air 
supply line, the air pressure within 
the autoclave and the pressure of the 
steam supply to the autoclave. A 
Drayton regulator and controller is 
mounted above the pressure gages so 
that the steam pressure to achieve 
the temperature for curing is main- 
tained automatically once this device 
has been preset. 

As already mentioned, the air 
pressure within the autoclave is re- 
corded automatically, as is the tem- 
perature at selected stations on the 
work. In addition, temperature 
within the autoclave is recorded by 
Kent potentiometric recorders on 
strip charts. Each recorder has a 
six-pen system so that the tempera- 
ture at up to 18 stations can be 
measured and recorded. 


Four Vacuum Supplies 


Four separate vacuum supplies are 
available. The gages showing the 
vacuum in each line are mounted 
below the temperature recorders 
together with the electrical controls 
and indicator lamps for each of the 
four vacuum pumps. 

One further set of push button 
controls is for the pump and fan of 
the Visco forced-air water cooler 
installed outside the building. It is 
through this Visco unit that the 
cooling water from the autoclave is 
circulated to form a closed cooling 
system. 

One further and interesting de- 
velopment at Bristol Aircraft Ltd. has 
been the modification of an auto- 


4 17-foot autoclave at Bristol Aircraft Lid, 
View shows the heating coils, thermocouple 
sockets and the air circulating fan. 


clave for electrical heating. In this 
way the unit can be used whenever 
steam is not available. At the same 
time, it provides a much wider work- 
ing space inside the autoclave by dis- 
pensing with the heating and cooling 
coils. 

In the electrically modified auto- 
clave, the upper portion has been 
partitioned to form a heating cham- 
ber in which a 40 K.W. bank of rod 
type electrical heating elements are 
installed. These elements run as 
black body emittors because air is 
constantly being drawn over them by 
the circulating fan—which for con- 
venience is fitted horizontally with 
its driving motor attached to the top 
of the autoclave toward its rear. 

The air is cooled by drawing it 
through a bank of finned coils and 
by circulating cooling water through 
these coils at high speed. The control 
of this type of autoclave is ver) 
simple as the temperature of the aif 
can be preset very accurately by the 
use of thermostats fitted downstream 
in the airflow from the heaters. If 
necessary, some further control 
possible by using the cooling wate! 
circulation as a proportional control 
device. 

Owing to the limited amount of 
space and the standby duty of this 
autoclave, only one vacuum pump 
and multi-point temperature recorder 
has been fitted. As in the steam 
heated autoclaves, the autoclave § 
lagged internally to reduce heal 
losses and to accelerate cooling. It 
is also fitted with a quick release 
door and safety devices. 


ADHESIVES AGE, JANUARY, 198! 


Th 
bondi 
sprea 
the u 
to pr 
dium 
clave: 
the E 
and a 
craft 


' a. + yy ] 7 : a a” r 
be - - re eee : oe } ? 
: a 4 n | . “ 56 o> agen fe 
¥ i. ¢ ‘ - «4 ‘ — = ela zs . 5 oe <a 
- — ig  , Za eae 
’ . - , ‘ _. = | j ame , ae a } 
i | } 7g “? ) ' ‘a ae .'e 
i : ee: i a7 - i 
” 7 a ~aN >. a 
5 ; ‘- CAN ~ 7 ae 4 
; = : ) . F  s Ry , ; i p q 3 4 
any d / ei “a ~ wed 2 
% 1 ; Ff a : Mu ee en Bs K a. Rio ; aa ee, 
: } a3 6 | Ne | ee j es 1 A a iN 
jis » \ ea . ye ES 7 % j ae aS — e 
4 j ¥ ; \ ion 7 i een af ‘ ; “ ' _ 
‘ ; z “4 . % / ie ” oe a e i aa ne ime 4 
Me xX o wee ee Ah = A fle 
Y , ~~. er a a / Pe <a ; Airerat 
ae, ‘d a e — a <a P the he 
eam mn ; = zs a . . _ = a i % — 
; 4 ‘s > oa = > a i tells * - . “ a 
7 
clave 
quick 
curin, 
backs 
| Th 
i | tation 
ae plied 
is to 
; alone 
be ov 
as an 
case, 
: presst 
Pl maint 
Z quenc 
P autoc 
4 the st 
a Co 
‘ somel 
fitted 
Clave 
heatir 
oa scribe 
al given 
Be ing cx 
the at 
and t! 
oe presst 
ee advan 
| On. 
duced 
by F. 
apc: 
28 
ae vet -...| es ne ign = . 
Ms gle is Tea 


ir is 
n by 
con- 
with 

top 


g it 
and 
ugh 
tro! 
ver) 
aif 
the 
eam 
im 
] is 
ater 
trol 


of 
this 
imp 
‘der 
am- 
> iS 
real 
It 
ase 


196! 


A Electrically heated autoclave at Bristol 
Aircraft. Curing space is at bottom and 
the heating and ling chest at the top. 


The use of autoclaves for metal 
bonding has now become wide- 
spread. One development has been 
the use of high-pressure dry steam 
to provide both the pressurizing me- 
dium and heating for the cure. Auto- 
claves of this type have been used by 
the English Electric Company Ltd. 
and also by Vickers Armstrong (Air- 
craft Ltd.). While this type of auto- 
clave permits the use of a much 
quicker heating up sequence in the 
curing cycle, there are a few draw- 
backs. 

The principal problem is the limi- 
tation on the pressure that can be ap- 
plied if overheating of the adhesive 
is to be avoided when using steam 
alone. This difficulty can, of course, 
be overcome by using pressurized air 
a8 an auxiliary to the steam. In any 
case, air has to be available because 
pressure on the work can only be 
maintained during the cooling se- 
quence by bleeding in cold air as the 
autoclave and its contents cool once 
the steam has been shut off. 

Cooling this type of autoclave is 
sometimes assisted by cooling coils 
fitted around the inside of the auto- 
clave shell in the same way as the 
heating and cooling coils already de- 
scribed. Consideration has been 
given also to the possibility of spray- 
ing cooling water onto the outside of 
the autoclave, but the stresses set up, 
and the possibility of corrosion of a 
Pressure vessel, more than offset the 
advantoges of this technique. 

One of the largest autoclaves pro- 
duced for metal bonding was built 
by Foter Yates & Thom Ltd. for 
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A A view of the autoclave at the Baginton Works of Sir W. G. Armstrong Aircraft Ltd., 
with the door opened to the side. The loading operation of the unit is shown being 
demonstrated. The autoclave is mounted in a shallow pit so that the work trolley can be 
run directly into the unit. A pivot arm is used to suspend the autoclave door. 


VY This autoclave at Canadaire Lid. is 45 feet long and is probably one of the largest used 
so far for metal-to-metal bonding. It has doors at each end to speed up loading and 
loading operati It provides 1760 cubic feet of working space. Doors are hinge-mounted 


and pneumatically operated. (Photo courtesy of Foster Yates & Thom Ltd.) 
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use by Messrs. Canadair Ltd., in the 
metal-to-metal bonding plant used 
for their C.L. 28 aircraft. 

This autoclave is 45 feet, nine 
inches in length and with its diameter 
of nine feet, two inches provides a 
working space of 1760 cubic feet. 
Because of its length, it was fitted 
with a door at each end to facilitate 
rapid loading and unloading. Loading 
is done at one end as the bonded 
components are being withdrawn 
from the other. For convenience 
these doors were hinge-mounted and 
open and close by pneumatically op- 
erated ram mechanisms. 


Axial Flow Fan 


This end door was fitted with an 
axial flow fan driven by the motor 
mounted on the door. Like the other, 
it was convex in shape with the dish- 
ing inwards instead of outwards as 
in the more conventional autoclave. 
Its shell had the circumferential 
seams automatically welded and was 
designed to withstand the 200 psi 
bonding pressure of the Blooming- 
dale F.M. 47 adhesive system used 
by Canadair Ltd. 

One of the most recently installed 
autoclaves in Great Britain is used 
by Sir. W. G. Armstrong Whitworth 
Aircraft Ltd. for bonding a wide 
variety of the parts used in their 
A.W. 650 aircraft better known as 
the Argosy. Made on the continent, 
this autoclave is 20 feet long and 
eight feet in diameter. It is mounted 
in a shallow pit so that the work 
trolley can be run directly into the 
autoclave. The door is suspended 
from a pivot arm instead of from the 
more usual hinges and allows the 
complete width of the autoclave to 
be available for loading when the 
door is opened to the side of the 
autoclave. 

Heating and cooling coils have 
been grouped at one end of the auto- 
clave, thus giving a greater width for 
the working space than would have 
been possible with the circumferen- 
tial arrangement previously used. 
Baffles have been provided at the top 
and bottom of the autoclave to form 
a heating chest for the work and two 
feed channels for the hot air which 
can be heated to 180°C. 

Metal-to-metal bonding by the 
autoclave technique is also used ex- 
tensively by both Short Bros. & Har- 
land Ltd. and by Fokker Aircraft. 
The latter company introduced some 
novel ideas in developing the process 
for use in constructing their Friend- 
ship aircraft. 

Of particular note is the substitu- 


tion of thin aluminum foil for the 
usual rubber of the vacuum bag. To 
allow the use of this foil on curved 
surfaces, Fokker also uses a bonding 
box in which the pressure is trans- 
ferred to the work by means of fine 
gravel or flexible sand bags. This 
bonding box is an open-top box with 
the work laid flat on its bottom or on 
a removable tool in the box. The box 
is then filled with the gravel, covered 
with a strong very open-weave fabric 
and the aluminum foil is then laid 
across the box and clamped to the 
sides. Vacuum and pressure can then 
be applied in the usual manner. 

In an analagous manner, “%4-inch 
diameter balls of aluminum or butyl 
rubber have been used in the United 
States by Fairchild in their three 
autoclaves. 

As already pointed out, the auto- 
clave tool does not have to withstand 
the full curing pressure. Because of 
this, the tools can be very simple and 
light in weight. 

A typical bonding jig has a small 
degree of curvature in one direction, 
with the form plate having been 
rolled to shape from 16 s.w.g. alumi- 
num-rich alloy plate. This form plate 
is supported on slightly thicker sheets 
joined together with the aluminum 
bars to form a supporting frame. 
Holes are drilled in the form plate 
for couplings for vacuum lines and 
also for thermocouples; locating 
blocks are glued and riveted to the 
form plate giving positive location 
for the work. 

The work being bonded is then 
laid on it and held in position with 
quick release adjustable toggle 
clamps. 


Additional Tooling Required 


If a corrugated sheet is being 
bonded to a flat skin, additional tool- 
ing is needed to remove the pressure 
from the top of the corrugation and 
apply it to the glue line. This elimi- 
nates any possibility of crippling the 
corrugated section, which is fre- 
quently of very thin gauge. 

The further tooling needed is a 
shaped platen which follows the con- 
tour of the form plate and to which 
pressure bars have been attached so 
that they fit between the corruga- 
tions. Alternatively, strips of lead of 
suitable thickness can often be used 
and can be bent to shape easily to lie 
between the corrugations. This by- 
passes the need for the cover platen 
between the vacuum bag and the 
work. 

One tool used for bonding a cor- 
rugated stiffening to the skins of 


doors for the Bristol Britann'; Air. 
craft makes use of platens an pres- 
sure bars. It simultaneously bonds 
doubling plates and joggled plates 
around the window and doo: lock 
apertures. For convenience of han- 
dling, the pressure platen of this too] 
is in three separate parts. 

An autoclave tool used by Bristol 
Aircraft Ltd. for bonding corrugated 
stringers to very thin gauge sheet ap- 
plies pressure by using light alloy 
bars which have been machined on 
one face to receive the stringer. The 
bars are held in the tool on locating 
pins so that they are located but can 
bottom onto the work under pres- 
sure. This tool is of interest because 
it is quite deep. 


Loading Trolleys Needed 


In a typical bonding installation 
using an autoclave, loading trolleys 
are needed to carry the tools and the 
work into the unit. For convenience, 
these trolleys are loaded and un- 
loaded away from the autoclave and 
are brought to it on a cross-traversed 
trolley from which they can be run 
directly in or out of the autoclave 
using a short length of hinged con- 
necting rails. 

Whenever possible, a number of 
jobs are cured at one loading and 
although the number that can be 
processed depends on their size, it is 
usual to have work trolleys fitted 
with several decks for this purpose. 

In this connection it should be 
noted that the autoclave curing cycle 
is slightly longer than that of a 
press. This is because an appreciable 
amount of time is taken in raising 
the temperature of the circulating 
air to the curing temperature and in 
cooling it once the cure has been 
completed. 

In practice, each part of the com- 
ponent being bonded is pretreated 
and the adhesive applied to all 
mating faces. After the elapse of any 
desired “open assembly” time, the 
pieces are put together and placed 
in the tool. At least two thin thermo- 
couple leads are placed as close as 
possible to the glue line at opposite 
ends of the work or, alternatively, 
on the thickest and the thinnest por- 
tions of it. If necessary the thermo 
couples are fixed in position with 
pressure-sensitive adhesive tape. 

Pressure transferring devices such 
as platens or lead strips are then po 
sitioned and the rubber blanket laid 
over the assembly. A metal clamping 
frame is next added and fixed in po 
sition using an adequate number of 
quick release toggle clamps before 4 
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est Vacuum is applied to make sure 
that the jig is airtight. 

The assembly is then tranferred to 
the autoclave by the trolleys, the 
wander leads of the thermocouples 
ae plugged into the appropriate 
sockets inside the shell, and the flexi- 
ble vacuum pipe attached to each jig 
is pushed onto one of the fixed 
vacuum pipes inside the autoclave. 
The vacuum can then be switched on 
for a further check before the door 
is closed and locked in position by 
rotating the ring. 

High-pressure air is next applied 
until the pressure inside the auto- 
clave reaches the pressure required 
for bonding. The steam heating and 
the circulating fan are then switched 
on. To achieve as rapid a heating up 
as possible, the steam pressure used 
during this period is usually raised 
considerably above that required to 
maintain the curing temperature. 
Once the thermocouples in the air 
stream have reached the required 
temperature, the steam pressure is 
reduced and the regulator set to con- 
trol the heating automatically during 
the cure. At the same time, any ad- 
justments to the air pressure are 
made to compensate for the heating 
effect on the air. (It has been found 
that the air in a cold autoclave heats 
to temperature more rapidly if it is 
pressurized. This is because of its 
higher conductivity in this state). 


Temperature Check 


Once all the glue line thermo- 
couples indicate a temperature 
within the curing range, the cure is 
assumed to have begun and is al- 
lowed to proceed for the requisite 
time. 

At the end of this period, the 
steam is shut off and the circulation 
of cooling water commenced. This 
cooling is allowed to proceed until 
all the glue line temperatures have 
fallen below a predetermined maxi- 
mum, based on considerations of the 
thermoplasticity of the adhesive sys- 
tem being used. This stage can often 
be reached more rapidly by a judi- 
cious introduction of cold air, lower- 
ing the autoclave pressure slightly 
and at once increasing it with cold 
compressed air from the mains. 

In normal production, time can 
also be saved if the autoclave is de- 
compressed at the “safe” temperature 
so that the cured work can be re- 
moved while it is still warm. A fresh 
load for curing can then be intro- 
duced while the autoclave is still 
consid rably above ambient—thus 
reducing the next heating up time. 
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Original pressure box tool used by Bristol Aircraft Ltd. It consisted of a steam heated 
base, a cast zinc alloy female die, a rubber pressure bag and a bolted-on hood. By inflating 
the rubber bag, 200 pounds per square inch pressure could be applied to parts. 


Laboratory scale autoclave built by Bristol Aircraft Ltd. It was made to establish the 
soundness of the autoclave bonding concept. The basic unit is an eight-inch steam pipe 
with a screwed-in door. The bonding jig is shown left of the autoclave. 


In conclusion, some _ reference 
must, of course, be made to the rela- 
tive merits of autoclaves in contrast 
to the more conventional presses for 
bonding metal to itself. 

As already mentioned, the tooling 
for autoclaves is often simpler and 
lighter in weight than that needed in 
presses. In view of the low-pressure 
loading on the jig when using the 


Example of a deep autoclave bonding tool 
used by Bristol Aircraft Ltd. It was used 
for bonding corrugated stringers to thin 
sheet by the Redux process. Autoclaves 
enable more parts to be cured at one time. 


Sp ome. 1 [oe RS Se} i ey = 
co Sa ana call i co — i _ =m bot ia) Ae ae a ‘| on te ‘ ‘ ‘Za’ 
AS ee +. aa. 2. lees oe a ne 22 ee ze pe a ] 7 ae IE iit Jae pan ie. “ 4 es 4 
os Se 
.) oe 
jih~ 
‘ : ara 
4 a \ : : 
Air- A a Vy FAN pei 
pres- : ; j Y. é . tp 7 cy 
nds ri) — 
SS . tas 
lates Fa , a : ‘aes 
7 Gees ; eo. y a ot 
oc oe. Whe ey oe. 
han- — . - 
: tool a : ; = ceed 
ee: ass : H , 
; i 2 £ . ¥ .. : 
ri : p ‘i. 4 . cerita Vera 5% ay 
Sto] | “hs a > he : ‘i 5 4 
Zated . °°xz,=_s ee & am 
t ap- q ay a - s . 4 oad j - ie i Se 
alloy = (8 eo a 
d on aa ‘i 
The - 
. . ‘ch 
ating P| 
| Can a 
pres- ae 
ause oo 
4 
i 
| | 
. a 
é a. 
ition es 
lleys ; Lm 
1 the Be: 
pe e 
and : Es : ae b, 
rsed " om Bee. _ Pi 
run ‘ —— * % - 
lave j 7 y ey <a 1a 
con- ‘ ’ r) “= = Cc » Sa5 He 
- 3s ] . . . é - ; ) - zd 
r of . ; a >» i see pe 
and a x 2 es 
it is : ~_ e Brees, § ae: 
—_— a : = y #¥ i 
, z +! ; ; ‘ = * —__-— pe o 
tted . Bie as —— lll eid 5 os igh. sh an 
| | ie,  . iim oe 
be ie rat, em a i = fe * 
ycle . : 
» UG 
fa . 4 
lk, ae 
able < 
sing a 
ting . 
d in cae 
wh tine 
om- ; 
ated = 3 3 
all . se 
any ; * = 
the ‘ Ne | ‘ 
ced a % ‘ ‘ 
mo- Ee ; a 8 : ie 
S a « y 1 , a . $ a] 
site oe 7 j eee 
SI ipa be = a: i, 
ely, ‘2 g 2 
, ii xe > : 
0I- ) = ; _ |) ie 
nyt fi = i 
mo- i Hi nd j ’ 7 
vith (pss . 1G 
_ 7 § ae 
uch 7 7 f ioe "a 
: , iF: et 
laid 7 ei a , 4 : ou 
e ‘ v ; 7 : a " 
ing ,  —_— —_— 
po- oe . e ‘ q 7 ee 
i a s —. 
- of — | = ee 
ea er 7 p —_ 
ay a z 4S 
% ae « $i ay. 9 
a. =the a g ‘is a 
“Sh a iad Ei : a. 
sa = bay om Ba a 
2 31 ee xi J a 
SR | es : 
: em ae one 2 Tg : aa 
aed eT ; - aie 4 ae af Ree 33 ie / Reles . J 3 
> ae oo ae Tol Ses — ie a : fis oa > 
a = = = See _—— B P we ‘on a a My oe 5 § eae. <0 = - . 4 “i 2 e Pe 
: : i 3 eer g ann ele. ie - ead ih — ae: : igo an rs a 
Te. “See. ee a - 7 eee oc ioe emer eo a a ae 
—.. , Ga eee | r . z i > Se eee Ga lili. Tire. ee ~~ 4 


autoclave method, aluminum-rich 
alloys can be used for its construc- 
tion with obvious advantages in 
matching the thermal expansion of 
most aircraft parts, thus simplifying 
the design and manufacture of the 
jig. These factors become even more 
important when parts of complex 
curvature are being bonded. It is 
doubtful whether the use of adhe- 
sives on such parts would have been 
economic in the United Kingdom if 
the press method only had been 
available. 

The next important advantage of 
an autoclave is the fact that it can 
handle much larger loads than most 
presses—yet its cost is seldom higher. 
In many instances it has been much 
less and, for example, Fairchild Air- 
craft Division has stated that a hy- 
draulic press capable of bonding 800 
square feet of glue joint per 24-hour 
day, cost $75,000, whereas an auto- 
clave having an output of 1000 
square feet in the same time, costs 
only $70,000. 


Price Plus Maintenance 


The cost of maintenance must, of 
course, be added to any initial price 
advantage. When the relative num- 
ber of moving parts, hydraulic sys- 
tems, and size of steam channels, etc. 
in each type of equipment is com- 
pared, it is quickly appreciated that 
autoclaves must be cheaper to main- 
tain than presses. Similarly, a wide 
diversity of shapes to be bonded 
have been found to cause platen dis- 
tortion of presses whereas this factor 
is nonexistent with autoclaves. 

On the other hand, it must be 
agreed that the autoclave curing 
cycle is usually much longer than 
that for a press. While this is often 
offset by the greater number of parts 
that can be cured at one time, this 
advantage can only be gained by 
using a greater number of tools per 
cure, 

The availability of synthetic rub- 
bers which will withstand the curing 
temperatures employed for the ma- 
jority of high-strength adhesives has 
to a large extent offset the disadvan- 
tage of the high cost of these vacuum 
blankets. 

These factors should be consid- 
ered carefully when deciding which 
type of equipment is best for a par- 
ticular project. It may be of interest 
to note that du~ing the past five years 
there has been a distinct trend in the 
United Kingdom and the European 
aircraft industry towards the use of 
autoclaves in preference to presses 
for metal bonding processes. 


Glass-Ceramic Cements 
Provide Devitrified Seal 


A redicaty new glass sealing ma- 
terial recently developed has service 
temperatures close to sealing tem- 
peratures. 

Named Pyroceram Brand Cement, 
the glass when fired develops a par- 
tially crystalline structure which re- 
sults in a devitrified seal much 
stronger and harder than a vitreous 
seal. This feature means that the 
seal will not distort even though it 
is taken repeatedly to the tempera- 
ture at which it was fired. 

The cement’s ability to repeatedly 
withstand sealing temperatures cre- 
ates two concomitant features. One 
is that complex pieces can be joined 
in steps, since successive sealing op- 
erations will not deteriorate seals 
made previously. The other is that 
defects can be repaired easily and 
quickly, since the existing seal will 
not be harmed by firing additional 
cement over pin holes, vacuum-tight 
bleeds, stress cracks or the like. 

Three designations of the cement 
have been announced so far by 
Corning Glass Works. They differ in 
their thermal coefficients of expan- 
sion and, therefore, in their uses. 
With these cements, materials may 
be bonded or sealed that have ex- 
pansions ranging from tungsten in 
the low range to chrome-iron stain- 
less steel in the high range. 

The cements consist of finely pow- 
dered glass suspended in low viscosity 
vehicles. They can be applied by dip- 
ping, pressure, flow or brush. The 
green seal is ready for firing as soon 
as the vehicle is evaporated. Until 
firing, the cements are chalky and 
do not make satisfactory seals. After 
firing, the seals are strong, vacuum- 
tight and possess their unique ther- 
mal properties. 

The material gets its name because 
the partially crystalline structure that 
occurs upon firing is analogous to 
that of the two types of Pyroceram 
currently available. Pyroceram is a 
Corning material that begins its his- 
tory as true glass but is converted 
into a rugged ceramic-like substance. 


The three classes of Pyroceram 
Brand Cement are designated by the 
numbers 45, 89 and 95, which indi- 
cate the approximate thermal coeff- 
cients of each. 

Number 45 has a maximum serv- 
ice temperature of 700°C. and an 
expansion range of 40 to 50 x 
10°/°C. It is compatible with the 
standard electrical ceramics such as 
forsterite and steatite, with tungsten 
and molybdenum, and with glasses 
equivalent to Codes 1710, 1720 and 
1723. 

The maximum service temperature 
of Pyroceram Cement 89 is 425°C. 
Its expansion range is 80 to 92 x 
10°/°C. It is compatible with for- 
sterite, steatite, alumina ceramets, 
platinum, vanadium, Dumet, 50 per 
cent nickel, Driver-Harris alloy #52 
and glasses equivalent to Corning 
Codes 0010, 0120, 0122, 0281, 8870 
and 9010. 

Number 95 also has a maximum 
service temperature of 425°C. but 
has a higher expansion range—90 to 
110 x 10°/°C. It is compatible with 
forsterite and steatite, also with most 
lime and electronic glasses including 
those equivalent to Corning Codes 
0080, 0088 and 8871, and with 
chrome-iron stainless steel, Sylvania 
#4, 50 per cent nickel alloys, Du- 
mets, thorium and beryllium. 

The cements are available in any 
quantity without the suspension ve 
hicle, or in one- and five-pound kits 
that include both powdered glass and 
the vehicle. Before use, containers 
must be kept closed to avoid 4 
change in suspension characteristics. 

Many vehicles are satisfactory for 
suspending the powdered glass. Even 
water has been used with success. 

A small beaker and a stainless steel 
spatula are convenient for mixing the 
suspension. Only enough should be 
mixed for the job at hand. Generally, 
the mixture will keep for four to s& 
hours in a closed container. If evap- 
oration should make it too thick, 
small amount of amyl acetate can 
be added. Storage for longer periods, 
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By HAROLD L. PUTNAM 
Product Specialist 

Industrial Components Sales Dept. 
Technical Products Division 
Corning Glass Works 

Corning, New York 


however, may result in a rubber-like 
set that is difficult to break. 

The weight ratio between pow- 
dered glass and the vehicle will de- 
pend upon the type of application 
and the amount of spreading that is 
desired. Usually, a ratio of 12 to 
one is satisfactory. Lower ratios often 
result in too much spread in the 
seal area. 

As with any bonding technique, 
care must be taken in preparing the 
surfaces to be joined, since grease, 
oil, fingerprints or any other organic 
or inorganic material will contribute 
to seal failure by chemical or me- 
chanical interference. Surfaces of 
both parts should be scrubbed gently 
with lint-free paper tissue or cloth 
that has been soaked with acetone, or 
similar solvent. 

One convenient method of apply- 
ing the mixture by hand utilizes 
mouth pressure and a pipette. The 
pipette can be about six inches long, 
made of 42-inch glass tubing, and 
have a bulb 12-inch in diameter lo- 
cated about 34-inch from an orifice 
of % to *i¢-inch. 

The solder glass may also be ap- 
plied from a plastic squeeze bottle, 
toothpaste tube, small paint brush or 
even a spray gun. 

Another technique is dipping. In 
this case, the suspension should be 
mixed at a ratio greater than 12 to 
one to provide less viscosity. Two 
dips are necessary: the first will pro- 
duce a thin coating of the suspension; 
When partially dried, this surface then 
will pick up a thicker layer during the 
second dip. The dipping technique is 
advantageous in that it results in a 
naturally-formed fillet. 

_ To prevent darkening of the seal- 
ing glass during firing, the amyl ace- 
late in the suspension should be 
dried out of it. This can be done with 
‘everal hours of air drying in a well- 
Ventilated area; however, oven drying 
at 115 C. for 15 to 30 minutes is 
Preferable. A bank of heat lamps, 
‘range: to bear on the frit, works 
very w |. The oven used for remov- 
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A rectangular face plate is frit-sealed to a cathode ray 
ray bulb with Pyroceram No. 89. The glass-ceramic 
cement seals glasses, metals and ceramics with thermal 
expansion coefficiencies between 80 to 92x10°°/°C. 


Here the glass-ceramic frit has been used in stack mount 
type tube construction. It has a sealing temperature 

of 750°C. and can be used in service continuously at 650°C. 
The illustration is of glass-to-molybdenum seals. 
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Properties of Pyroceram Brand Cements 


Young's Modulus 
Modulus of Rupture 25°C. 
Density 
Thermal Expansion, x 10°/°C. 
Seals at 
Continuous Service Temperature 
Log DC Resistivity at 250°C. 

at 350°C. 
Dielectric Constant at 25°C. 
Loss Tangent at 25°C. 


No. 45 Nos. 89 and 95 
9,000,000 psi 6,600,000 psi 
10,000 psi 6000 psi 

3.3 6.5 

42 80 to 110 
750°C. 440°C. 
650°C. 400°C 

13.7 8.5 

11.6 7.0 

6.1 at 1 ke 21 at 1 ke 
below .002 at 1 kc .001 at 1 ke 


ing the amyl acetate should not be 
used for firing the seal. 

One or both of the bodies to be 
sealed must be pre-glazed if sealing 
is to be performed in a neutral or 
reducing atmosphere. In pre-glazing, 
the solder glass is sufficiently heated 
to make it glassy—forming a con- 
tinuous surface but not yet devitrify- 
ing. Pre-glazing time for all three 
cements is ten minutes; temperature 
required is 660°C. for the 45 cement, 
and 390°C. for the 89 and 95 ce- 
ments. 

If the solder glass is suspended in 
nitrocellulose amyl acetate, the pre- 
glazing must be performed in an oxi- 
dizing atmosphere. When pre-glazing 
a readily oxidizable metal, the frit 
must be suspended in pure amyl ace- 
tate and firing performed in a vac- 
uum at no more than 660°C. 

As might be expected, the expan- 
sion coefficient of the glassy, vitreous 
material is quite different from that 
of the final devitrified material. It is 
the latter expansion that is the basis 
for selecting one cement over an- 
other. Therefore, it is possible during 
pre-glazing—when the seal is still in 
the vitreous state—for an expansion 
mismatch to create cracks. 

If the cracks are confined to the 
solder glass, there is no concern, for 
they will fire out during sealing with 
no ill effects. However, a slower heat 
rate during final sealing may be nec- 
essary to prevent breakage from heat 
shock. 

Sintering may be the solution in 
this case. This is a partial pre-glazing 
that can be done at a lower tempera- 
ture. In subsequent operations, 
though, care must be taken to pre- 
vent contamination of the porous 
material that forms during sintering. 

The sequence of events during a 
sealing operation are as follows: 

The solder glass melts, maintaining 
low viscosity long enough to allow 
excess glass to flow out of the inter- 
face and form a fillet. During this 
stage, the substrate is wetted by the 


solder glass, and the mutual interac- 
tion results in a good bond. Then the 
solder glass devitrifies, and the result 
is a mixture of crystals and a glass 
harder than the original solder glass. 

In cases where the green frit is 
fired directly the heating rate can be 
whatever the item being sealed can 
take. Representative rates are 10° or 
15°C./minute until the sealing tem- 
perature is reached. Rates less than 
2°C./minute are not recommended, 
because devitrification might begin 
before a good seal is obtained. 

Cement 45 should be sealed at 
750°C. for one hour, with heating 
and cooling rates of three to five de- 
grees Centigrade. In special cases, 
trial might show better results with 
somewhat lower or higher tempera- 
tures and/or slower heating and 
cooling. 

The normally recommended sched- 
ule for the 89 and 95 cements is 
440°C. for 60 minutes. Other rates 
are 90 to 120 minutes at 425°C. or 
about 30 minutes at 455°C. 

All these schedules are merely 
guides. To get best results in each 
case, experimentation must be car- 
ried out. This is because there is 
a variety of cements, a very wide 
variety of substrates, as well as 
differences in seal geometries—all 
contributing to heat transfer that is 
correspondingly varied. 

In cases where the sealed item 
must undergo further thermal proc- 
essing—exhaust bakeout, for exam- 
ple—the best schedule again should 
be determined experimentally. Ex- 
cessive temperature should be used 
with caution because it is possible to 
over-devitrify the sealing frit. 

It is very important that all parts 
of a joint be at the same tempera- 
ture when the glass devitrifies. Ab- 
solute knowledge of'the joint tem- 
perature, not merely the furnace 
temperature is essential. Where tem- 
peratures have been recommended, 
they refer in each case to actual 
temperature at the joint. 


Acid-resistant stainless st. el, glass 
and ceramic parts can be salvaged 
after sealing by immersing them ip 
ten per cent nitric acid at 50° to 
60°C. For certain seal shapes, faster 
salvage can be accomplished by first 
immersing the seal in the nitric acid 
bath to dissolve the fillet, then syb- 
jecting the seal to thermal shock from 


an outside heat source. 
Application equipment 


can be 


readily cleaned of nitrocellulose resi- 
due by rinsing it several times with 
acetone. The remaining glass frit can 
be flushed away with water, rinsed 
with acetone and dried. The sealing 
glass adhering to the inside of glass 
pipettes can then be dissolved with 


ten per cent nitric acid. 


The suspension vehicle is flam- 
mable and extremely volatile. It 
should be kept and used in adequate 
ventilation and away from open 
flames. Acetone also requires cav- 
tion because of its flammability and 


the toxic effect of its fumes. 


The Pyroceram cements contain a 
high percentage of lead oxide, so the 
following rules should be followed 
to lessen the chance of lead poison- 


ing: 


dling the powdered glass. 


(1) Wear a respirator while han- 


(2) Wash hands thoroughly, es- 
pecially under the nails, after work- 
ing with either powder or paste. 
Never eat, drink or smoke without 


washing. 


(3) Wear a lab coat, and leave it 


at the work location. 


The Pyroceram cements were es- 
pecially designed for use in sealing 
operations as covered by U. S. Pat- 
ent No. 2,889,952. However, pur- 
chase of Pyroceram cement does not 
carry with it an express or implied 
license under this patent. Licenses 
are granted by Corning Glass Works 


at reasonable royalty rates. 


The cements are not recommended 
for applications involving prolonged 


immersion 
hydroxide or boiling water. 


in nitric acid, sodium 


About 
the 


with a Ch. Eng. degree in 1949 


Author ..- 


HAROLD L. PUTNAM began his career 
with Corning as a process engineer '® 
the company’s Vycor Plant shortly ofter 
graduation from the University of Virginie 
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A. airless spraying technique sug- 
gested by a maintenance department 
application recently helped Douglas 
Aircraft Co., Long Beach, Calif., 
break a bottleneck on production line 
bonding of subassemblies. 

Though Douglas’ Long Beach Di- 
vision has been bonding subassem- 
blies for years, until recently the ad- 
hesive was merely hand-brushed onto 
parts in an air conditioned, humidity 
controlled room. However, with the 
speedup brought about by the DC-8 
jet liner program, the need for 
bonded subassemblies increased so 
rapidly that the cumbersome hand- 
brushing technique was inadequate 
to the workload. 

Worried production engineers de- 
cided to test various adhesive appli- 
cation methods. A roller technique 
tried also proved unable to handle 
the increased volume. An air spray 
gun tested did a reasonably good 
job, but the turbulence created by 
the 600 parts of air needed to atom- 
ize one part of adhesive tended to 
carry the bondant away from the 
“target.” In addition, because the 
surrounding area quickly became im- 
pregnated with highly volatile adhe- 
sive fumes, it was apparent that con- 
ventional air spraying would require 
installation of a vented spray booth 
lo take care of overspray. 

Preliminary investigation showed 
that such a booth would cost more 
than $20,000—exclusive of mainte- 
nance costs. Another fairly important 
factor would be the annual cost of 
additional makeup air in the air 
conditioned, humidity controlled 
room. 

_At this point, the idea of using an 
airless spray gun was considered. 
Since this type of equipment was al- 
ready in use by the plant mainte- 
hance department for spray painting, 
twas known that both overspray and 
bounce hack were kept at a mini- 
mum b- ause there was no stream of 
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air to mix it with the surrounding 
atmosphere. 

In the equipment being used, a 
Nordson Airless Spray System, the 
paint was atomized by the injection 
of hydraulic pressure. Forced 
through a small orifice, the paint 
atomized as soon as it struck the air. 

It was decided to give the main- 
tenance department’s spray equip- 
ment a tryout. Mounted on a dolly, 
the pump and heater unit was set 
up just outside the metal bonding 
room. The spray gun was connected 
to the system by means of metal- 
encased, high-pressure hoses run- 
ning through the wall of the room. 

The adhesive supply was kept in 
a five-gallon can inside the bonding 
room. It was pulled into the system 
as needed by a siphon action of the 
unit. 

The Nordson Airless System is ac- 
tivated by an air-operated motor 
which drives a two-cylinder, 
constant-pressure, variable-delivery 
pump. This pump is connected into 
a continuous circuit with a heating 
unit and spray gun, and continuous 


A Nordson Hot Airless 
Spray System similar to 
the one used at Doug- 
las’ Long Beach plant. 
it replaced a cumber- 
some hand-brushing 
technique previously used 
in spreading subassem- 
blies. 


Airless Spraying of 
Douglas DC-8 Jet 
Bonded Subassemblies 


circulation is maintained. This pro- 
vides even temperature of the coat- 
ing material, eliminates variations 
due to climatic changes and prevents 
adhesive from solidifying if the 
spray gun is not triggered for some 
time. 

Douglas ran a number of tests to 
establish the optimum spraying pres- 
sures and temperatures to use with 
the adhesive employed. As a result, 
the spray application is carried out 
at 600 psi and 100°F. 

Parts being prepared for bonding 
are sprayed on an open bench in a 
controlled room environment of 
72°F. and 40 per cent humidity. The 
airless spray technique causes no 
more air contamination than the pre- 
viously used hand-brushing method. 
Air fouling caused by the normally 
high volatility of the adhesive is ef- 
fectively controlled by the room’s 
air conditioning system. 

All hoses leading to the unit are 
the quick-disconnect variety, so that 
the unit can still be used by the 
maintenance department when not 
needed in the bonding room. 
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How to Use Compressed Air 
in Wood Bonding Operations 


O ne highly-interesting use of com- 
pressed air in bonding operations is 
the incorporation of a pneumatic 
cylinder, in connection with a micro- 
switch, for automatically positioning 
the top roll of a glue spreader. In 
jobs where it is essential to have a 
double glue line between layers, this 
modification will provide two dif- 
ferent predetermined openings be- 
tween the roles. 

Three-ply materials can be made 
with a single glue line between layers 
by running the center ply through a 
double-coating spreader. However, 
when bonding materials, such as 
building board, insulating board, etc., 
have high absorption qualities in ad- 
dition to a considerable amount of 
surface irregularity, it is highly desir- 
able to use a double glue line be- 
tween layers. 

In these operations, the center 
sheet is first run through a double- 
coater. Then the two outer sheets 
are run through the double coater 
face to face so that only one side of 
each is coated. However, when the 
two face-to-face sheets are run 
through together, the rolls of the 
machine must obviously be reset. 

This process has been greatly sim- 
plified by Black Brothers Company 
through employment of the pneu- 
matic automatic roll-positioning de- 
vice mentioned. The pneumatic 
cylinder is actuated by fingers which 
contact the material only when the 
stock is of sufficient height to require 
raising the upper roll. When a single 
center sheet is fed to the machine, 
the contact fingers do not touch the 
stock. 

When the contact fingers actuate 
the microswitch, it in turn actuates 
a pneumatic relay controlling pneu- 
matic valves which operate the air 
cylinder. The valves employed are 
adjustable for any machine speed, 
any length of material, etc. The 
pneumatic cylinder can raise the top 
roll a maximum, of two inches, if 
necessary. 

A unique compressed-air applica- 
tion is employment of a series of 
oversize hose lengths for actuating 
the top platen of a laminating press, 


and applying necessary pressure. This 
method is used chiefly on work 
laminated with bondants requiring 
only moderate pressure such as the 
vinyls and protein latex types. Where 
this moderate pressure is sufficient, 
however, the process can reduce 
costs greatly. 

The basic press is made of struc- 
tural steel, with a stationary lower 
bed, made up of I-beams. The upper 
platen is movable and is suspended 
from the press crown with the series 
of closely-spaced oversize hose mem- 
bers sandwiched in between. 

By suspending the top platen on 
rods, and mounting compression 
springs on the rods, the springs func- 
tion to hold the top platen against 
the under side of the press crown in 
such manner as to keep the series 
of oversize hose lengths collapsed 
when there is no air in them. 


Applying Pressure 


After a load is placed in the press, 
pressure is applied by simply valving 
compressed air into the several hose 
lengths at the same time. The ex- 
panded hose lengths drive the top 
platen downward onto the work. 

Approximately a four-inch stroke 
can be obtained by expanding the 
hose lengths fully, however, a two- 
inch stroke is generally more effi- 
cient. It will deliver a pressure of 
about 60 psi over the entire platen 
area, if it is assumed that shop air 
pressure is 100 psi. Where area of 
the load placed in the press is 
smaller than that of the entire platen, 
proportionately higher pressure is 
obtainec. 

The air valve is located at one 
corner of the press, at convenient 
working height. When it is used to 
admit air, expansion of the hose 
drives the top platen against the 
gang of compression springs upon 
which it is suspended. When pres- 
sure is subsequently released, the 
compression springs automatically 
react, lifting the top platen back to 
its normal top position, with the hose 
lengths collapsed again. Such presses 
have become highly popular in 


fabricating hollow-core flush doors, 
plastic-faced plywood, _panel-on- 
frame work, etc. 

Increasing numbers of rotary 
presses such as those made by Black 
Brothers are being used to combine 
various types of dissimilar plies, 
often in connection with contact 
adhesives. Most of these presses are 
built with two husky air cylinders, 
positioned on top with their axes 
verticle at the sides of the machine 
so as to apply downward pressure to 
the top combining roll of the 
machine. 

Often, components are prelimi- 
narily spread with glue and processed 
through an oven of one type or an- 
other, to hasten the reduction of the 
spread adhesive to a proper tacky 
condition. The components are then 
placed together and run through the 
rotary press. Infrared ovens (or 
banks of infrared lights) are often 
used for this purpose. The drive for 
the rotary press incorporates a vari- 
able-speed device to allow selection 
of the pressing speed best suited to 
plant conditions in various geograph- 
ical locations. 

Various other aspects of com- 
pressed-air application might be 
cited. For example, the same general 
type of rotary press may be fitted 
with a pneumatic relief device for 
the opening between rolls. Such 
presses are often employed for ap- 
plying laminated plastic to large 
L-shaped or U-shaped plywood as- 
semblies used in manufacturing 
special kitchen cabinet tops or con- 
tinuous counter tops. 

In combining laminated plastic 
with the base plywood on such as- 
semblies, it is important to have the 
pressing action continuous from one 
end of the L or U to the other. To 
do this, it becomes necessary to shift 
the workpiece, or pivot it between 
the rolls, when one reaches a corner 
of the L or the U, respectively. The 
pneumatic relief referred to provides 
just enough pressure release or roll 
opening at these points to allow such 
shifting. It also provides for imme- 
diate reapplication of pressure and 
resumption of forward feed. 
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this gluing layout is used in bonding sheets 
of building board. The large glue mixer 
ond tank in the rear is elevated so that 
odhesive can be valved to the spreader by 
gravity. The spreader, right, is equipped 
for pneumatic top-roll positioning. Spread 
material is received on the outfeed table 
and laid together three-ply on a 

rollway at its left to build a package. 


The glue spreader seen here in the center 
background is flanked by two Black 
Brothers air-hose presses. To conserve floor 
space, the air compressor is located directly 
above the spreader. When a package has 
been laid up, the air-hose press under 
pressure longest is unloaded and a new 
load is run in. During this operation, a 
new load is built up behind the spreader. 


looking at the outfeed side of a modern 
rotary press of the pneumatic type. The 
‘wo air cylinders which apply pressure to 
the top combining roll can be seen on 
both sides of the press, at top. Note the 
infrared oven in the background. (All 
Photos on this page are courtesy of Black 
Brothers Co., Inc., Mendota, Illinois.) 
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ADHESIVES TECHNOLCG 


The Development of 


Foamed Phenol-Formaldehyde 


Resin for Plywood Gluing 


By HARLAN G. FREEMAN and BROR SORSA 


Wie foamed resin adhesives 
have been a subject for discussion 
and research for two decades, the 
past few years have seen a resurg- 
ence of special interest. 

Writing in 1958, Bornstein (2) 
reported that the principal advantage 
of foam extension is lower cost re- 
sulting from the cheapness of air as 
an extender, reduced inventory prob- 
lems with no extenders, and lower 
labor costs because of the lower 
spreads and consequent less mixing 
of glue. Additional advantages cited 
by Bornstein are better water control 
in plywood resulting in improved 
dimensional stability and less abra- 
sion in subsequent machining be- 
cause of thinner glue lines. Ziegler 
(0) states that the mechanical 
foams developed by A. D. Little, 
Inc. offer better coverage, easier 
spread control, less wastage, and su- 
perior bonding of porous materials 
at the same or at a reduced cost. 

Writing in a more specific man- 
ner, Mori (6) reports that the 
foamed urea-resin glued plywood 
had similar durability to that of the 
common extended urea-resin ply- 
wood. Plotnikova (7) studied the 
properties of foamed urea-resin in 
relation to foaming agents, pH, and 
the rate of foaming. 

In Finland, a project investigating 
urea-formaldehyde resin foaming was 
initiated at the State Technical Rea- 
search Institute. The results, as set 
forth by Lihteenmiki (4), indicated 
that suitable foaming agents for the 
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urea-resin were saponin, dried blood, 
casein, and hydrolyzed protein that 
has been condensed with fatty acid 
chlorides. Lahteenmaki reported that 
a successful foaming system was 
produced by mixing the foaming 
agent with the resin, hardener, and 
starch, and then beating. After the 
mixture had reached the required 
density a small amount of commer- 
cial anti-foam was added and the 
foamed resin applied to the spreader. 
With proper proportions of the vari- 
ous components, stable foams could 
be produced. 

Supplementary investigation show- 
ed that casein was the best foaming 
agent with reference to stability of 
the foams upon standing. Also, it 
was discovered that certain amounts 
of wheat flour would inhibit foam- 
ing On the spreader, thus obviating 
the use of the anti-foaming agent. 
These later urea-resin foams con- 
tained resin, hardener, starch, wa- 
ter, casein and wheat flour. Thus the 
basis for development of a satisfac- 
tory phenol-formaldehyde resin foam 
system was laid. 

Certain standards were established 
by which to judge the phenol-for- 
maldehyde resin foams as to their 
commercial suitability. It was de- 
cided that small mixtures of from 
500 to 1000 grams should have a 
stability on the spreader of at least 
one-half hour. Because the spreader 
was equipped with rollers containing 
small grooves (20 per inch) the re- 
quired foam specific gravity was 


about 0.70. With small grooves 
it is difficult to spread a sufficient 
quantity of glue when foams of 
lower specific gravity are used. 

A further requirement was that 
there would be no drainage or sep- 
aration of the prepared foam after 
two hours of standing. Finally, all 
foams produced with the satisfactory 
characteristics would have to prove 
adequate in the gluing of plywood. 

For the foaming trials a small 
mixer (Figure 1) was used. It was 
equipped with a combined pulley 
and variable speed motor drive. Mix- 
ing speeds as low as 200 revolutions 
per minute were possible and the 
upper limit was beyond practicality. 
A Black Brothers 26-inch spreader, 
equipped with a variable speed motor 
capable of speeds of from 20 to 130 
feet per minute, was emploved i 
the foaming and gluing trials. The 
doctor rolls on the spreader were not 
used, the glue being spread in the 
customary Finnish manner with the 
distance between the large spreader 
rolls determining the quantity of 
glue spread. The lower roller caf 
ried the glue from the trough to the 
upper roller, and a “sausage” of glue 
was formed between the lower and 
upper roller on the infeed side. 

Volumetric containers and a bal- 
ance were used to measure foam 
specific gravities. 

In the laboratory, exverimental 
plywood panels were pressed on 4 
Fjellman 24 x 36-inch hot press. 
The plywood was evaluated with the 
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fig. 1—Mixer used to produce resin foams in the laboratory. Equipped with a combined pulley and a variable speed motor drive, the mixer 


was capable of speeds as low as 200 revolutions per minute. Foaming glue trials employed a Black Brothers 26-inch spreader unit. 
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Fig. 2—Specific gravity vs time for foams prepared with 500 grams 
of Exter “A,"’ 1.5% bentonite, 30% water, 2% quebracho, 3% 
paraformaldehyde, 1% starch and indicated amounts of dried blood. 
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Fig. 4— “pecific gravity vs time for foams prepared with 500 grams 
of Exte’ "A," 1.5% bentonite, 2% quebracho, 3% paraformalde- 
hyde, | pt 0.6% dried blood and indicated amounts of water. 
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Fig. 3—Specific gravity vs time for foams prepared with 500 grams 


of Exter “A,"" 1.5% bentonite, 25% water, 2% quebracho, 3% par- 
aformaldehyde, 0.6% dried blood and indicated amounts of starch. 
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Fig. 5—Specific gravity vs time for foams from 500 grams of Exter 
“A,” 1.5% bentonite, 2% quebracho, 3% paraformaldehyde, 0.6% 
dried blood, starch (small number) and water to give 98 cp at 20°C. 
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Fig. 6—Beating time to produce a foam with specific gravity of 
0.70 to 0.79 vs percentage of dried blood. Figures 2 to 7 show 
results of foaming tests in which initial viscosity is minimized. 


knife test and final shear testing 
done on a Hounsfield Tensiometer. 

In most tests 500 grams of Exter 
“A” resin were used and the com- 
ponents added as percentages of 
resin weight. Exter “A” is a 42 per 
cent solids, phenol-formaldehyde 
resin manufactured by Malla, Oy. of 
Tampere, Finland. Some tests were 
also conducted with Bakelite resin, 
G 17432 and Charles Lowe resin, 
AC 490A, both about 45 per cent 
solids and manufactured in England. 

The foaming properties of all the 
resins were similar—taking into ac- 
count the differences in viscosity. 
The basic foams contained resin, 0.5 
to 2.0 per cent starch, one to two 
per cent bentonite (Wyoming, so- 
dium treated), 20 to 40 per cent 
water, 0.1 to one per cent dried 
blood and a hardener consisting of 
varying amounts of quebracho and 
paraformaldehyde. 

The additives were grouped so 
that one mixture contained the 
blood, starch and part of the water, 
while the other mixture contained 
the bentonite, quebracho, parafor- 
maldehyde and the remainder of the 
water. The blood mixture was added 
to the resin shortly before beating in 
order to minimize the reaction be- 
tween the blood and the free for- 
maldehyde. 

The mixtures were beat in the 
mixer until foams of the desired 
specific gravity were produced after 
which they were transferred to the 
soreader and the specific gravity 
observed at 5, i5, 25, and 35 min- 
utes of spreading. The points formed 
by the foam specific gravity at these 
times were fitted with a second de- 
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gree equation by the method of least 
squares. The quadratic fit was used 
because, in most cases, the specific 
gravity versus time relationship was 
obviously not linear while the re- 
lationship generally had only one in- 
flection point. The second-degree 
curves accounted for 56 to 81 per 
cent of the variance in_ specific 
gravity with the average being 72 per 
cent. 

In evaluation of the foamed ad- 
hesive for plywood a number of as- 
sembly times were usually used along 
with two veneer moisture contents, 
2.5 and 6.5 per cent. In_ this 
way, knife-test comparisons between 
moisture contents and assembly 
times could be made and the joints 
could be compared for evidence of 
excessive penetration or drying. In 
addition the two veneer moisture 
contents were useful in evaluating 
the susceptibility of the foamed resin 
system to variation in veneer mois- 
ture content. 


Minute in Hot Press 


Veneer thickness was approx- 
imately .0SS inch and the glue 
spread (30 per cent resin solids) 
about 23.6 pounds per thousand 
square feet of glue line. Following 
the particular closed assembly time, 
the three-ply panels were allowed to 
stand for one minute in the hot press 
opening before pressing two panels 
per opening at 257°F. and 225 psi 
per square centimeter for six 
minutes. 

Mill-scale testing of the foamed 
resin was done at the Siynitsalo 
plant of Enso-Gutzeit, Oy. In gen- 
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Fig. 7—Specific gravity vs time for foams of 500 grams Exter “A,” 
1.5% bentonite, 30% water, 2% quebracho, 3% paraformalde- 
starch and 0.6% dried blood. Note three speeds. 


eral, it was attempted to fit the 
foamed resin system into the existing 
production arrangement. Foaming 
was done in the Arminius-type beat- 
ers, manufactured by Manko, Oy., 
that are presently employed for urea- 
resin. 

Following foaming, spreading was 
performed by a Raute, Oy., spreader 
with metal rolls having 12.5 grooves 
per inch and a feed speed of 98 feet 
per minute. Evaluation of the ply- 
wood produced on the Hydraulik, 
GmbH., 20-opening hot-press was 
done initially with a knife-test and 
shear testing performed in the lab- 
oratory later. In two trials at Say- 
natsalo, the following production 
schedules were used: 

Trial I—spread, 20.5-23.6  Ibs./ 
1000 square feet; closed assembly 
time, 20-25 minutes; press loading 
and closing time, two to three min- 
utes; pressure at 257°F. for eight 
minutes, 242 psi. 

Trial Il—spread, 25. 6-27.6 lbs. 
1000 square feet; closed assembly 
time, Zero to ten minutes; press load- 
ing and closing time, 2.5 minutes; 
pressure at 257° for eight minutes, 
250 psi. : 

Exploratory foaming tests indi 
cated that saponin, casein and dried 
blood were suitable as foaming 
agents for the phenol-formaldehyde 
resin. Subsequent testing was limited 
to the dried blood because of its low 
cost and the ease with which it could 
be added to mixtures. In these same 
early tests, it was found that the ad- 
dition of starch improved the sta 
bility of the foams on the spreader. 
Other foam stabilizers (5), such as 
sodium alginate and carboxy-methyF 
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cellulos: were investigated briefly, 
but starch was used in all of the later 
tests because of Cost advantages and 
no apparent relative disadvantages. 

The results of early foaming tests 
using resin, starch, water, and dried 
blood were poor. Generally, the mix- 
tures, as prepared in the beater, first 
decreased and then increased in 
specific gravity on the spreader. This 
lack of stability could only be elimi- 
nated by minimizing the initial vis- 
cosity of the resin mixture. Con- 
sequently, relatively large amounts 
of water are used in the phenol- 
formaldehyde resin foams reported 
on. 
A difficulty with the low viscosity 
foams was that they drained badly 
upon standing. It was thought that a 
substance showing thixotropy in 
aqueous solution would solve this 
problem. The addition of one to two 
per cent bentonite eliminated foam 
drainage with the mixtures used in 
these tests. The results of foaming 
tests in which initial viscosity is 
minimized and foam drainage pre- 
vented by bentonite are shown in 
Figures 2 through 7. Figures 2 
through 5 show the effect of varying 
the amounts of the additives, blood, 
starch and water, while Figure 7 
indicates the effect of two of the 
mechanical spreading variables. 

The shear strength and percentage 
wood failure results for plywood 
manufactured in the laboratory using 
Exter “A”, 30 per cent water, two 
per cent bentonite, 0.5 per cent 
starch, 1.5 per cent paraformalde- 
hyde, three per cent quebracho and 
0.4 per cent dried blood are shown 
in Figures 8 and 9, respectively. The 
samples were tested according to the 
procedures of the U.S. Commercial 
Standard for Hardwood Plywood 
(3) using the cyclic boil test. 

Results of shear tests for plywood 


manufactured in the mill in Trial II 
are shown later. Testing followed 
the cyclic boil procedure of the 
Hardwood Standard. 

The results of Figure 2 are quite 
straight-forward, larger amounts of 
dried blood resulting in foaming on 
the spreader and smaller amounts re- 
sulting in a decrease in foaming. It 
should be noted that the mixtures are 
very sensitive to small variations in 
the amount of the foaming agent. 

It can be seen from Figure 3 that 
small changes in the quantity of 
starch have little effect upon stability 
of these mixtures. The result of 
varying the amount of starch from 
0.5 to 1.5 per cent was not enough 
to alter the specific gravity versus 
time relationship to any great extent. 


Minimize Initial Viscosity 


As stated earlier, successful foams 
from the standpoint of their behavior 
on the spreader were achieved by 
minimizing the initial viscosity of 
the resin mixture. Thus it can be 
seen in Figure 4 that the effect of 
water upon stability is quite pro- 
nounced. It is thought that the effect 
of the water content is manifested 
only through viscosity. 

Early in the foaming trials it was 
noted that un-hardened phenol-resin 
foams increased in viscosity on the 
spreader. The reason for this vis- 
cosity increase was thought to be 
poly-condensation resulting from 
oxidation by the atmosphere. Sodhi 
(9) has indicated that surface oxida- 
tion may have a measurable effect 
upon the viscosity of phenol-formal- 
dehyde resins. Smith and co-workers 
(8) studied the action of inorganic 
oxidizing agents in reference to ac- 
celeration of phenol-formaldehyde 
resins for plywood gluing. 

It has been shown that the rate 
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of increase of viscosity of phenol- 
resin is great when the inorganic ox- 
idizing agents alone are used as 
hardeners. A contributing influence 
may be the acceleration of exchange 
of oxygen between the liquid and 
gas phase when the liquid-gas inter- 
face is large as in a foam (/). Thus 
it seems reasonable to conjecture 
that the water content of phenol- 
formaldehyde resin foams influences 
the rate of oxidation-induced viscos- 
ity increase resulting from the 
mechanical action of the glue 
spreader and the corresponding mix- 
ing with the surrounding atmos- 
phere. 

In order to isolate the effect of 
changing the water and starch con- 
tent but not the initial viscosity, the 
tests of Figure 5 were conducted. 
Starch was added at three levels and 
then the viscosities of the mixtures 
were adjusted to the same value 
using water, before foaming and 
spreading in the normal manner. 

The results of Figure 5 make it 
appear that changes in the amount 
of starch, in the amount of water, or 
in the amount of both, affect stability 
even with a constant initial viscosity. 
If it is assumed that the results of 
Figure 3 eliminate small changes in 
starch content as affecting stability 
greatly, then the dominant factor in- 
fluencing stability on the spreader is 
the water content of the resin. 

The relationship between the 
amount of foaming agent (dried 
blood) and the beating time to pro- 
duce a foam with a given specific 
gravity is shown in Figure 6. As 
might be expected, increasing 
amounts of blood result in shorter 
beating times. The beating time 
versus blood content relationship 
accounted for 68 per cent of the 
variance in beating time, being sig- 
nificant at the one per cent level of 
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Fig. 9—Percentage wood failure vs closed assembly time at two 
veneer moisture contents for plywood made with foamed resin. 
Open data points indicate wet veneer, closed points dry veneer. 
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probability. The effect of the me- 
chanical foaming factors is shown in 
Figure 7. Although Liahteenmiki (4) 
reported increased foaming at higher 
spreader speeds, these results show 
no such relationship. The higher 
viscosity of the urea-resin in the pre- 
vious study would account for dif- 
ferences in results. 

With the foams studied here, the 
amount of resin being spread (car- 
ried around the spreader rolls) was 
related to foaming stability. As 
shown in Figure 7, an increase in 
the amount of resin being spread re- 
sulted in an initial increase in foam- 
ing and a shorter usable life on the 
spreader. This behavior might be ex- 
pected since there is a greater mixing 
or beating action with increased 
resin spread. Greater beating results 
in more foaming which leads to 
lower specific gravity foams and 
greater oxidation, both of which con- 
tribute to higher viscosity of the 
foam (/). When the viscosity of a 
foam becomes too great, mechanical 
action causes it to collapse. 

The results of the laboratory test- 
ing shown in Figures 8 and 9 were 
quite good considering the low 
spread of 23.5 Ibs. per thousand 
square feet. With the dry veneer, the 
first three assembly times were ac- 
ceptable according to the Hardwood 
Plywood Standard, while only the 
two intermediate assembly times 
were acceptable with the wet veneer. 
The substandard results were caused 
by excessive penetration of resin at 
the short assembly time and by dry- 
ing at the long assembly time. Even 
so, the results were thought to be 
good enough to merit trial at the ply- 
wood mill. 

Trial I at the plywood mill was 
conducted using foamed glue mix- 
tures very similar to those used to 
obtain the test results in Figures 8 
and 9. The panels produced were 
poor according to the knife test per- 


formed after pressing. The most 
general defect was excessive penetra- 
tion but there was also evidence of 
drying or pre-cure. Because the 
knife-test results were so poor, no 
shear testing was conducted. It was 
noted that the variation in veneer 
moisture content was greater than 
expected and there was also the pos- 
sibility of variation in spread within 
one veneer sheet. Upon return to the 
laboratory it was thought that an 
ideal development would be to 
formulate a foamed resin that would 
not penetrate the wet veneers at as- 
sembly times as short as One minute. 

Examination of plywood manu- 
factured with veneers at 10 per cent 
moisture content revealed that there 
was difficulty in getting satisfactory 
knife-test results even when assembly 
times were as long as 30 minutes. 
The fresh, low-viscosity 75 cp at 
68°F. Exter “A” resin was so thin 
that penetration could not be avoided 
with these wet veneers. 

Corresponding tests to determine 
drying characteristics of the foamed 
resin system with dry veneer showed 
more promise. Satisfactory knife-test 
results were produced with oven-dry 
veneers at assembly times as long as 
37 minutes when using a glue-spread 
of 23.6 Ibs. per thousand square feet. 
Since, at these long assembly times 
satisfactory bonds were also pro- 
duced with the wet veneers, further 
development was along this line. The 
amount of quebracho in the mixtures 
was maximized and the viscosity 
kept as high as possible. In this re- 
spect, attention was concentrated on 
the Charles Lowe resin AC 490A, 
because of its viscosity of 450 cp at 
68°F. 

In the spreading of these high- 
viscosity foams it was observed that 
stability on the spreader was short- 
ened somewhat. Even so, it was felt 
that the usable life on the spreader 
was adequate. A second problem was 
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that in minimizing the am unt of 
dried blood in order to egulate 
foaming and stability <a th 
spreader, the initial beating ime jp 
the mixer became somewhat ex. 
tended. This problem was scived by 
increasing the amount of dricd blood 
so that beating time was short and 
then adding a commercial anti-foam 
to regulate the foam specific gravity 
on the spreader. j 

A suitable mixture was 500 grams 
of Charles Lowe resin AC 4904 
two per cent bentonite, 0.5 per cent 
starch, 30 per cent water, seven per 
cent quebracho, 0.5 per cent para- 
formaldehyde and one per cent dried 
blood. Beating of this mixture to the 
desired specific gravity was followed 
by addition of 0.1 per cent anti- 
foam, Valke F, manufactured by 
Valke, Oy. After very brief mixing, 
the foam was applied to the spreader 
and behaved satisfactorily. In the 
plywood gluing with wet veneers, 
knife-test results were improved 
while the permissible assembly time 
with dry veneers was still very much 
too long. 


Plywood Mill Trial 


Since the higher-viscosity mixture 
showed promise in the laboratory, 
Trial II was conducted at the ply- 
wood mill. The gluing mixture was 
the same as that just described and 
foaming and spreading characteris- 
tics were seen to be excellent. In 
the mill it was observed that the 
veneer was of low two to six per cent 
moisture content. Plywood was pro- 
duced using the production schedule 
described earlier and knife-test re- 
sults were excellent. 

For the two press loads involved, 
test samples were cut from the ply- 
wood of the upper and lower press 
openings, insuring the full range of 
assembly times used, and_ tested, 
both dry and following the cyclic 
boiling. The percentage wood failure 
and shear strength results for the dry 
shear test were 93 per cent and 429 
psi. For the cyclic boil test the fig- 
ures were 86 per cent and 370 psi. 
These results indicate that the 
foamed resin is capable of producing 
high-quality, waterproof plywood ef- 
ficiently. 

While gluing costs for plywood of 
this sort vary widely from mill to 
mill, it is of interest to note that the 
gluing costs for the mixture of Trial 
II are about $9.58 per thousand 
square feet of %4-inch plywood. Of 
this amount over $8.60 is resin cost 
and over $0.57 is hardener cost. 
Even though this $9.58 figure does 
not include the ten to 20 per cent 
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waste Value that is customarily used 
in calculating plywood manufactur- 
ing costs in Finland, it is still low 
enough to be of interest to pro- 
ducers. Undoubtedly, the glue spread 
and cost can be further minimized, 
but it is not known to what extent 
manufacturers will decrease their 
margin of safety on the Type I, 
waterproof bonds. 

The results of the foaming tests 
indicate that phenol-formaldehyde 
resin foams of adequate stability can 
be produced with the relatively com- 
mon additives, starch, dried blood, 
bentonite and water. It is postulated 
that lack of stability of phenol-resin 
foams can be primarily attributed to 
oxidation and that it is through re- 
tardation of the oxidation-induced 
viscosity increase that the higher 
water contents are manifested. 

For hardening, various amounts of 
quebracho and _ paraformaldehyde 
can be used, however improved ply- 
wood bonds were obtained when the 
amount of quebracho was high. 

Using high amounts of quebracho 
and a commercial phenol-formalde- 
hyde resin, plywood of the Type I, 
fully waterproof, grade could be pro- 
duced both in the laboratory and in 
a plywood mill. The glue costs for 
plywood of this type are relatively 
low and there may be a possibility of 
further reductions in cost when the 
system becomes more familiar to 
plywood producers. 
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Adhesive Change 
Adds Efficiency 
At Plywood Plant 


F or over a year Jamestown Veneer 
and Plywood Co., Jamestown, N.Y., 
a producer of quality hardwood, ply- 
wood and allied products, has been 
using a new splicer adhesive that 
shows important improvements over 
the resin used previously. The adhe- 
sive formerly in use had a short pot 
life, making it necessary to stop the 
plant’s Merritt and Diehl jointers for 
washing about half way through each 
eight hour shift. The company found 
that the pot life of American Cyana- 
mid’s Melurac 260 Melamine-Urea 
resin was about twice as long, elim- 
inating the necessity for a wash-up 
during the shift. 

Bob Ralph, quality control super- 
visor at the plant, also found that 
the Melurac 260 resin allows a much 
longer assembly time than the ad- 
hesive previously in use. Glue spread 
at the jointer was found to provide 
a very satisfactory bond after storage 
of the plywood veneers for two days 
at 80°F. 

Using the new adhesive, James- 
town’s splicer can operate at 85 feet 
per minute, with the upper heater 
strip at 350°F. and the lower near 
300°F. The low temperatures mini- 
mize the danger of scorching heat- 
sensitive veneers. The resin is also 
said to produce excellent adhesion 
when splicers are operated well in 
excess of the 85 foot-per-minute 
rate. 

Melurac 260 is a one package 
melamine-urea powdered adhesive, 
formulated for use on modern tape- 
less veneer splicers. It contains a 
small amount of shell flour to give 
the glue line a color closer to that 
of wood. 


Melurac 260 glue mix is poured into the 
reservoir of a Merrit jointer at Jamestown 
Veneer and Plywood Company plant. 


Veneer con be fed through the splicer at a 
rate of 85 feet per minute since the plant 
switched adhesive formulations. 


Application of adhesive to the edge of the 
veneer in the jointer is shown. Bonded 
veneers are stored two days at 80°F. 
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Jerry Conrad 


NEWS of the 


ADHESIVES WORLD 


Steve Proops 


Imperial Adhesives Formed 


A new adhesive company, Imperial 
Adhesives, Inc., has been formed by 
Jerry Conrad, named president of 
the new firm, and Steve Proops, who 
will be vice-president. The company’s 
new adhesive and chemical plant is 
located in Cincinnati, Ohio, and is 
producing latex and solvent com- 
pounds. The new plant, with 25,000 
square feet of floor area, will spe- 
cialize in the manufacture of natural 
rubber, reclaim rubber, neoprene, 
nitrile, acrylic, vinyl latex, and sol- 
vent adhesives. According to the 
company, hot melts, polyester, and 
epoxy compounds will also be manu- 
factured av well as customer emul- 
sions and dispersions for the trade. 


Former Associations 


Mr. Conrad, president of Imperial 
Adhesives, was formerly technical di- 
rector of Adhesives Products Corp., 
and its affiliates Rubba, Inc., and Java 
Latex & Chemical Corp. Mr. Proops, 
vice-president of the new adhesives 
company, previously had been gen- 
eral manager of Anchor Adhesives 
Corp., also an affiliate of Adhesive 


Products Corp. In forming Imperial 
Adhesives, both men felt that the 
technical, economic, and service re- 
quirements of the Midwest could be 
better served by locating an adhesive 
plant in this growing industrial area. 


Chem Seal Names Two 


Chem Seal Corp., Los Angeles, 
Calif., has appointed Robert Olsen 
as plant manager and W. J. Denzel 
as manager of inside sales. Fred W. 
Eber, president of Chem Seal, states 
that the appointments are part of the 
current expansion program of the 
company, which manufactures adhe- 
sives, sealants and coatings for con- 
struction, marine, aircraft, and other 
industries. Prior to his present ap- 
pointment, Mr. Olsen had headed 
Chem Seal’s Compounding Depart- 
ment and had also served in the 
Technical Service Division. Mr. Den- 
zel, previously associated with a car- 
loading firm, will handle telephone 
orders for all the company’s prod- 
ucts. 


National Starch 
Plans Australian Firm 


National Starch & Chemical Corp., 
New York, N.Y., has joined with 
Jordan Chemical Works (A’sia) Pty. 
Ltd., Sydney, Australia, to form a 
jointly-owned company, Jordan-Na- 
tional Co., Pty., Ltd., to manufacture 
and sell vinyl polymers and various 
adhesives made in the United States 
by National Starch. Manufacturing 
facilities and executive offices of Jor- 
dan-National will be located in Syd- 
ney. Max Glaser, managing director 
of Jordan Chemical Works, has been 
named to serve in a similar capacity 
for the new concern. 

Jordan Chemical, a publicly-owned 
company, is reported to be a leading 
producer in Australia of synthetic 
resins and chemicals which are sold 
principally to the printing ink, paint, 
and surface coating trades. 


Meredosia Unit On Stream 


The 14 million pound per year ca- 
pacity polyvinylidene chloride resin 
plant of National Starch at Mere- 
dosia, Ill., recently went on stream. 
The facility is in commercial pro- 
duction of Resyn 3600, an aqueous 
dispersion of vinylidene chloride co- 
polymer. The new plant is the latest 
addition to the firm’s multiple plant 
operations at Meredosia, which also 
includes one of the world’s largest 
polyvinyl acetate emulsion facilities. 
According to the company, the com- 
bined productive capacity at Mere- 
dosia now exceeds 30 million pounds 
annually. 


3M Plans Australia Unit 


Minnesota Mining & Manufactur- 
ing Co., St. Paul, Minn., has at 
nounced its plans for the early con 
struction of a coated abrasives plant 
in Australia. The new plant, to be 
located at the site of the present 3M 
facility at St. Mary’s, New South 
Wales, is expected to be on stream 
early in 1962. 
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Borden Unit in Canada 
Border; Chemical Company (Can- 
ada) Ltc., Ontario, Canada, is con- 
structing new manufacturing facili- 
ties for the production of polyvinyl 
acetate cmulsions, polystyrene and 
acrylic emulsions, and liquid urea 
resins. The expansion program in- 
cludes a recently completed ware- 
house building, located adjacent to 
existing manufacturing facilities, 
which has doubled the company’s 
storage area. The new project, said 
to involve an investment of $250,- 
000, is now in progress. Gerald J. 


tions follow the production pattern 
of the world-wide Borden Chemical 
operations. He adds that all products 
produced in Canada are for Cana- 
dian consumption. 

Chief markets for the new resins 
and emulsions are the adhesives, ply- 
wood, paint, and particle board in- 
dustries, the president points out. In 
addition, other principal uses for the 
chemical materials are floor wax 
emulsions, paperboard and fabric 
coatings, leather finishes, wet strength 
additives and resins, and surface 
coatings. The expansion program is 


expected to be completed early in 
1961. 


Ray, president of the Canadian firm, 
states that Canadian product addi- 
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- Association, to be held on April 10 


Avery Marks 25th Year 
For Label Industry 


The 25th anniversary of Avery 
Label Co. was commemorated re- 
cently in Monrovia, Calif., at a cele- 
bration by key management person- 
nel of Avery Adhesives Products, 
Inc., its divisions, subsidiaries and 
affiliated companies throughout the 
world. The event also marked the 
25th anniversary of the founding of 
the pressure-sensitive label industry. 
According to a company spokesman, 
the selection of the site for the Silver 
Anniversary tribute is fitting, be- 
cause it was made possible by a 
series of inventions by R. Stanton 
Avery. 

As part of the Silver Anniversary 
commemoration, Avery dedicated its 
new Cleveland, Ohio, and New 
Brunswick, N. J., plants on October 
22 and 29, respectively. On view 
during each of the celebrations in 
Avery Label’s domestic plants was an 
exhibit showing the history of the 
pressure-sensitive label industry, in- 
cluding parts of the original machine 
developed by Mr. Avery, who is now 
board chairman of Avery Adhesive 
Products, Inc. 

Looking at the growth of the in- 
dustry he originated, Mr. Avery re- 
flected, “We have continually found 
new applications for pressure-sensi- 
tive labels and similar items. Twenty- 
five years ago, all our labels were of 
one size; today the types, variety, 
shapes and sizes number tens of thou- 
sands. Furthermore, new adhesive 
formulations are making it possible 
to apply self-adhesive materials to 
virtually any surface.” In noting the 
Silver Anniversary commemoration, 
messages from world and national 
figures were received, congratulating 
Mr. Avery for his role in founding 
the industry. 


AMA Packaging Show 


A preview of packaging in the next 
quarter century will be a feature of 
the 30th National Packaging Exposi- 
tion of the American Management 


to 13 at the Lakefront Exposition 
Hall in Chicago, Ill. The AMA ex- 
pects the 1961 exposition to be its 
largest, occupying more than 150,- 
000 square feet of space. Displays by 
more than 330 exhibitors will show 
the latest in packaging machinery, 
materials, methods, and services. The 
total worth of the exhibits will be 
about $6 million, and the AMA ex- 
pects over 30,000 visitors to attend 
the exposition as well as the National 
Packaging Conference, which will be 
held under the same roof. 
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Anderson Elected Foster Joins Borden 


Elmer L. Anderson, president of Richard Foster has joined Borde, 
H. B. Fuller Co., St. Paul, Minn., Chemical Co., New York, N.Y, as 
was elected governor of the state of a sales representative for iis Cop. 
Minnesota in the November, 1960 sumer Products Department. He will 
election. He is one of the two Repub- make his headquarters in Atlanta, 
licans elected into state office in Min- Ga., and will be responsible for the 
nesota in 1960. Mr. Anderson was sale of Borden Chemical’s complete 
born in 1909. He attended the Uni- line of consumer adhesives and gar. 
versity of Minnesota School of Busi- den hose products in Georgia, Flor. 
ness Administration, and joined ida, and Alabama. Mr. Foster at- 
H. B. Fuller in 1934, becoming pres- tended the University of Georgia and 
ident of the firm in 1941. Governor- the Atlanta Law School. Prior to 
elect Anderson has been active in joining Borden, he was associated 
civic and political affairs in Minne- with Reynolds Metal Co., Olin 
sota for many years, and in 1949 he Mathieson Chemical Corp., and with 
was elected a state senator. his own business firm. 


G. R. Milne 


Joins 


Air Reduction Merges 


. . . . Dr. 
Chemical Divisions =| ------------------- cocececee- eecceweneennnennnnnccnen I ig 
1 ” 
All activities of Air Reduction Co., ; — 
Inc., New York, N.Y., in the indus- For More Information = 
trial chemical field have been con- about the products and services described in this issue 4 bang 
solidated into a single operating divi- ~ “i d 
sion called Air Reduction Chemical Use This Handy Mailer 1 bene s 
and Carbide Co. G. R. Milne has seit sini, da ak Cetin dabei {er 
been named president of the new ee a a ' and - 
division, which consolidates three ire 
chemical divisions of Air Reduc- i s 
tion: Air Reduction Chemical Co.; Remember ~ - 
Colton Chemical Co.; and National TC 
Carbide Co. Circle the items on which you wish more information | Ber Co 
John A. Hill, president of Air Re- - f the 
duction Co., states that the consolida- Clip the coupon from this page VE dts 
tion will improve the company’s ef- Fold and fasten so that our address shows ' 
fectiveness in the industrial chemical : Pigg 
field by providing a stronger com- ; 
petitive front, greatly increased mar- Clip coupon—fold along this line—fasten (staple, tape, glue )—Mail I At 
keting strength, and more effective | § Compe 
coordination of its activities. The sale | St, Me 
of polyvinyl acetate emulsions will This card valid until February 28, 1961 fering 
continue to be handled by the Colton 1 & nessme 
Polymers Department. Vinyl mon- Please have supplier send me additional free information on items circled: Canad 
= age — an ae — New Literature: 1-309 L-310 1-311 L-312 1-313 1-314 1-315 L316 | Bit -¥ 
wi markete y the Organic igo T. 
Chemicals Department. Both depart- L-317 L-318 L-319 L-320 L-321 L-322 L-323 1-324 Pigg, 1 
ments will market Vinol polyvinyl New Products: P-426 P-427 P-428 P-429 P-430 P-431 P-432 P-433 | of este 
alcohol. P-434 P-435 P-436 P-437 P-438 P-439 P-440 1 ral n 
In addition to Mr. Milne, the of- |e ing, an 
ficers of the new division are: B. R. New Equipment: £-262 E-263 E-264 E-265 E-266 E-267 E-268 E-269 | & pared 
Krashin, vice-president, marketing; E-270 E-271 E-272 E-273 E-274 occupi 
R. T. Lund, vice-president, operating; | & (urers’ 
R. A. Speck, vice-president, distribu- Please have advertiser send me additioncl information on advertisements 
tion; J. M. Tinnon, vice-president, i | 8ord 
engineering; and F, E. Evers, con- io 
troller. C. J. McFarlin, president of |B named 
Air Reduction Chemical Co., will 1B Casein 
join the corporate forward planning i Bical C 
group. 1 de res 
: trading 
Darling Names Kimball 1B and of 
Darling & C»., Chicago, Ill., has eee 
appointed R. E. Kimball as Eastern 1H he “a 
sales representative for its Glue Di- ' Et merly 
vision. He succeeds R. R. Jones, who ine Co 
has been transferred to the firm’s | A Contir 
Fertilizer Division. * Th trader 
ADHES|\ 
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R. S. Holdsworth 


Joins Dewey & Almy 


Dr. Robert S. Holdsworth has 
joined Dewey & Almy Chemical Di- 
vision, W. R. Grace & Co., Cam- 
bridge, Mass., as manager of the can 
galing compound research labora- 
tory. Dr. Holdsworth received a 
BS. degree in chemistry from West- 
ern Kentucky State College in 1944, 
and his Ph.D. in physical chemistry 
from the University of Rochester in 
1947. Prior to joining Dewey & 
Almy, he was associated with Es- 
cambia Chemical Corp. and Nauga- 
tuck Chemical Division of U.S. Rub- 
ber Co. Dr. Holdsworth is a member 
of the American Chemical Society 
and the Society of Plastics Engineers. 


Pigg Forms Sales Firm 


A newly-formed company, Pigg 
Company of Canada, 1200 Burnside 
St., Montreal, Quebec, Canada, is of- 
fering its facilities to American busi- 
nessmen interested in exploring the 
Canadian market as a potential out- 
let for goods and services. According 
to T. W. Deachman, president of 
Pigg, the firm is headed by a team 
of established experts in sales, gen- 
eral management, finance, advertis- 
ing, and public relations, and is pre- 
pared to go well beyond the area 
occupied by conventional manufac- 
lurers’ representatives. 


Borden Names Saggese 


Joseph M. Saggese has _ been 
tamed assistant manager of the 
Casein Department of Borden Chem- 
al Co.. New York, N.Y. He will 
be responsible for purchasing and 
trading activities of imported casein 
and other special commodities. Mr. 
Saggese received a B.S. degree from 
Fordhan) University in 1953, where 
he majored in finance. He was for- 
merly associated with Wessel Duval 
& Co, ind with North American 
Continestal Co. as a commodity 
trader, 
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Eastman Appoints Lee 


Eastman Chemical Products, Inc., 
Kingsport, Tenn., has appointed 
C. R. Lee to its Chemical Division 
sales office in Skokie, Ill. Mr. Lee, 
who will represent the firm in the 
selling of its industrial and specialty 
chemicals in the Metropolitan Chi- 
cago area, joined the Eastman organ- 
ization in 1939 as a chemist in the 
Synthetic Chemicals Department at 
Kodak Park, Rochester, N.Y. Prior 
to his present assignment, Mr. Lee 
held the position of sales coordinator 
for Eastman Chemical Products. 


AMSCO Names Two 


American Mineral Spirits Co., 
Chicago, Ill., has appointed Robert 
G. Snowden to the position of man- 
ager of special products of its South- 
ern California Division, and has 
named Peter C. Thompson its sales 
representative in the Texas-Okla- 
homa-New Mexico area. Mr. Snow- 
den will be responsible for the dis- 
tribution in Southern California of 
AMSCO’s line of related chemicals, 
and Mr. Thompson will handle sales 
of technical naphthas, petroleum 
solvents, and waxes. 


You'll produce BETTER adhesives when you 
stick with the pioneer in the manufacturing and 
marketing of aliphatic petroleum solvents devel- 
oped especially to meet the exacting requirements 
of the adhesive industry. That means APCO! 


e RUB-SOL 


e TROLUOIL 


e PETROLENE e APCOTHINNER 
e APCO 360 


For information on these and 
other available solvents, WRITE— 


ANDERSON-PRICHARD OIL CORPORATION + OKLAHOMA CITY, OKLAHOMA 
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Dr. H. Neal Dunning has joined 
General Mills, Minneapolis, Minn., 
as head of the newly-created Physical 


Chemistry Department, and Dr. 
James M. White has joined the com- 
pany as project leader in physical 
chemistry research. 


Frank K. Greenwall, board chairman 
of National Starch & Chemical 
Corp., New York, N.Y., has been 
elected president of Keep America 
Beautiful, Inc., a public service or- 
ganization. 


Dr. Benjamin L. Souther has re- 
tired from the Chemicals and 
Plastics Division of Food Machinery 
& Chemical Corp., New York, N.Y., 
and is now consultant to the firm’s 
Central Chemical Research Depart- 
ment 


Louis M. Strottman, formerly Cin- 
cinnati, Ohio, district manager for 
Formica Corp., has been assigned to 
the firm’s Contract Sales Department. 
J. Allen Montei, previously assistant 
manager of Formica’s Los Angeles 
district office, succeeds Mr. Strott- 
man. 


Robert W. Longley has been ap- 
pointed a research biochemist at the 
Central Research Laboratory of 
General Mills, Minneapolis, Minn. 


Dr. R. Emerson Lynn, Jr. has been 
named manager of program plan- 
ning for B. F. Goodrich Chemical 
Co., Cleveland, Ohio. 


Thomas A. Marshall, Jr., previously 
senior assistant secretary of the 
American Society of Mechanical 
Engineers, has been elected executive 
secretary for the American Society 
for Testing Materials, Philadelphia, 
Penna. Fred F. Van Atta, formerly 
assistant secretary of ASTM, was 
elected treasurer of the society. 
Robert J. Painter, previously execu- 
tive secretary and treasurer of 
ASTM, will continue as a consultant 
to the executive secretary. 


Robert W. Johnson, Jr. has been 
named president of Johnson & John- 
son, New Brunswick, N.J.,  suc- 
ceeding George F. Smith, who has 
retired. 


in the news 


Drs. Paul J. Berrigan and Donald W. 
Thompson have been added to the 
technical staff at the Research Cen- 


ter of Shell Development Co., 
Emeryville, Calif. 
George Brannick, Jr., previously 


with Reichhold Chemicals, Inc., has 
joined Schenectady Varnish Co., 
Inc., Schenectady, N.Y., as a re- 
search chemist. 


Alan Corry, formerly with General 
Dynamics Corp., has joined the staff 
of Chamberlain Laboratories, Stow, 
Ohio, as a research engineer. 


S. M. Spencer has been named by 
Bemis Bro. Bag Co., St. Louis, Mo., 
to succeed retiring Philip C. McGrath 
as manager of its St. Louis bag plant 
and Sales Division. $. D. Robey has 
been appointed manager of the 
Omaha, Nebr., plant and Sales Divi- 
sion of Bemis Bro. 


Dr. Robert Fulton has joined the 
laboratory staff of the Adhesives, 
Coatings, and Sealers Division of 
Minnesota Mining & Manufacturing 
Co., St. Paul, Minn. 


Irving Bederson has been appointed 
sales manager of Anchor Adhesives 
Corp., Flushing, N.Y. 


Myron Altman, previously with Elm 
Coated Fabrics Co., has joined 
Pantasote Co., Passaic, N.J., as a 
sales representative. 


G. Ii. Chidester, chief of the U. S. 
Division of Pulp and Paper, U. S. 
Forest Products Laboratory, Madi- 
son, Wisc., has been named the 
recipient of the 1961 TAPPI Medal. 


Robert F. Daily, legal counsel for 
A. E. Staley Manufacturing Co., 
Decatur, Ill., has been elected secre- 
tary of the company, succeeding 
Ray C. Scherer, who retired after 
48 years service with the firm. 


Jerome G. Stone, president of Stone 
Container Corp., has been elected 
president of Fibre Box Association. 


J. Edgar Hill, formerly with Armour 
& Co., has opened his own office in 
Buenos Aires, Argentina, for the 
Argentine Eximport Co., S.R.L. 


Richard H. Baltimore has _ joined 
Formica Corp., as a sales rep; osenta. 
tive in Los Angeles, Calif. 


Walter Hullinger, vice-presicent of 
sales for Milprint, Inc., has beep 
named vice-president of the National 
Flexible Packaging Association. 


H. Wesley Hibbert, president of 
Pecora, Inc., Philadelphia, Penna, 
has been elected president of the 
Philadelphia Chapter of the Paint, 
Lacquer and Varnish Association. 


Jack Woods has been elected vice- 
president and general sales manager 
of General Converting & Laminating 
Corp., Oakland, Calif. 


I. Wayne Keller, vice-president and 
general manager of international 
operations for Armstrong Cork Co,, 
Lancaster, Penna., has been named 
a director of the company. Walter E. 
Hoadley has been appointed vice- 
president and treasurer. 


Joseph J. Tomlinson, of the General 
Chemical Division, Allied Chemical 
Corp., New York, N.Y., has been 
elected to the board of governors of 
the Chemical Specialties Manufac- 
turers Association. 


Barry Davis has been named product 
manager for Food Machinery & 
Chemical Corp., South Charleston, 
West Va. 


John J. Phelan has been appointed 
director of creative packaging for 
Mead Packaging, Inc. 


Robert P. T. Young has been named 
manager of the Organic Chemical 
Department of the Chemical Divi- 
sion of Glidden Co., Cleveland, Ohio. 


Ennis P. Whitley, vice-president for 
distribution of The Dobeckmun Co., 
Cleveland, Ohio, has retired after 16 
years with the company. 


Gordon B. Smith has joined Scott 
Paper Co., Chester, Penna., as a 
process engineer in its Foam Div 
sion. 


David W. True has been named a 
sales trainee in the Sales Department 
of Shawinigan Resins Corp., Spring 
field, Mass. 


William E. Essery, formerly with 
Mid-West Abrasive Co., has joined 
the Coated Abrasives Division of 
Armour Alliance Industries, Al 
liance, Ohio, as manager of sales 
administration. 


Richard A. Reck has been appointed 
chief chemist at Armour Indus 
Chemical Co., Chicago, III. 


ADHESIVES AGE, JANUARY, 196! 


provid 
operat 
also | 
technic 
nish si 
of im 


operati 
peratul 
throug’ 
to pro 
tection 
materi: 
consid 
to Se 
adapta 
bon ste 
eling it 
steels; 
molyb« 
ten. 


ency 
mathet 
cuitry, 
and sp 
liabilit 
termin 
will al 
tion o 
uses, \ 


| TS mt 2 
re @ Seap 
ae Sear 

; 9) 
| r= names ii! 4 
; SEN from 
= Inc. to 
ing, Ce 
ing pre 
ject t 
ee - 
tremes 
Cert 
Colum 
can A 
riety ¢ 
Alph 
At 
Develc 
has be 
search 
dustry 
Robert 
ae ' 

; 48 

; ee Oss), 
: i eo - ae) a a wee: 
tte eee - - ral a i i me: bee f 
a ee pile ae ce y a 
ee oe 


Seaporcel Gets License 


Seaporcel Metals, Inc., Long Island 
City, N-Y., has obtained a license 
fom North American Aviation, 
Inc. to use a newly-developed coat- 
ing, Cermet N16, and a related coat- 
ing process for protecting metals sub- 
ict to extraordinary temperature 
extremes. The licensing agreement 
provides for continued technical co- 
operation between the companies. It 
aso permits Seaporcel to render 
technical recommendations and fur- 
nish sample parts to meet a variety 
of industry problems relating to 
metals subject to temperature ex- 
tremes. 

Cermet N16 was developed by the 
Columbus Division of North Ameri- 
can Aviation to fully protect a va- 
riety of metals used in industry in 
operational circumstances under tem- 
peratures ranging from —65° 
through 2000°F. The material is said 
to provide substantially greater pro- 
tection than is possible with other 
materials and processes, and at a 
considerably lower cost. According 
to Seaporcel, the new coating is 
adaptable to such metals as low car- 
bon steel; tool steel; cast steel; enam- 
dling iron; cast iron; copper; stainless 
steels; and such exotic metals as 
molybdenum, columbium, and tungs- 
ten. 


Alpha Company Formed 


A new firm, Alpha Research & 
Development, Inc., Blue Island, IIl., 
has been established to provide re- 
search facilities and personnel to in- 
dustry and government. According to 
Robert L. Patrick, president of Al- 
pha, the company’s area of profici- 
ency includes chemistry, physics, 
mathematics, electronics, printed cir- 
cuitry, dynamics and cushioning, 
and specialized services such as re- 
liability studies and toxicological de- 
terminations. In addition, the firm 
will also concentrate on the applica- 
tion of materials to particular end 
uses, Mr. Patrick states. 


Monochem Site Selected 


Borden Co., New York, N.Y., and 
U.S. Rubber Co., New York, N.Y., 
have selected a site near Geismar, 
La., for the construction of a $50 
million complex of chemical plants 
which will convert hydrocarbons into 
more than a dozen chemical prod- 
ucts. It is on this site, about 850 
acres of land, that the jointly-owned 
company, Monochem, Inc., will erect 
a major chemical manufacturing unit 
using hydrocarbons as a starting 
point for the production of acetylene 
and vinyl chloride monomer. Borden 


and U.S. Rubber plan to erect adja- 
cent individually owned plants which 
will use the output of the Monochem 
plant for the manufacture of other 
chemical products. Initially, Mono- 
chem is expected to have the capacity 
to produce more than 80 million 
pounds of acetylene and approxi- 
mately 150 million pounds of vinyl 
chloride monomer annually. It is re- 
ported that the major initial use of 
the Monochem output would be in 
the manufacture of vinyl plastic res- 
ins which Borden manufactures in 
Leominster, Mass., and U.S. Rubber 
produces in Painesville, Ohio. 


SeRethet tech ARR Rg: 


Tops, 
Wallis, 


Black Brothers rotary-type lam- 
inating presses are ideal for 
bonding dissimilar plies with 
pressure sensitive or contact ad- 
hesives — more precise, faster, 
more flexible. 8” through 134” 
capacities. Write for Bulletin 
11-C. 


of dissimilar materials — cement board, paper or metal 
honeycomb, plastics, fibre board, plywood, leather, lino- 
leum, aluminum, stainless steel, and many other materials. 


es. 


a 
for LAMINATION | 


: lade bale 


BLACK BROTHERS Company, Inc. — Mendota 25, Illinois —Since 1882 
Gluing, Clamping, Laminating and Roller Coating Equipment 
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H. L. Roszell 


T. G. Garren 


Staley Mfg. Promotes Two 


A. E. Staley Manufacturing Co., 
Decatur, IIl., has made two personnel 
promotions in its Paver Industry 
Sales Department. Herbert L. Roszell, 
Jr., was promoted to manager of dex- 
trin and adhesive products, and 
Thomas C. Garren was named sales 
service supervisor. Mr. Roszell, a 
graduate of the University of Illinois, 


joined Staley in 1949 as a technical 
representative in industrial sales. 
Since 1955, he had been a technical 
assistant in the Corn Division. Mr. 
Garren is a graduate of Iowa State 
University. He joined the company 
in 1953 as an associate research 
chemist, and since 1955 he has been 
in the Industrial Sales Department. 


D. J. O'Conor, Jr. 


W. A. Smith 


In New Formica Posts 


Dan J. O’Conor, Jr., president of 
Formica Corp., Cincinnati, Ohio, has 
been elected a_ vice-president of 
Formica’s parent organization, Amer- 
ican Cyanamid Co., and Walter A. 
Smith, previously vice-president and 
assistant genera; manager of Formica, 
has been appointed executive vice- 
president of Formica Corp., a newly- 
created post. Mr. O’Conor, as an 
operational vice-president, will be 


responsible for the operations of 
Formica Corp., and of American 
Cyanamid’s Plastics and Resins Divi- 
sion, Wallingford, Conn. Mr. Smith 
will be directly responsible for the 
general management of Formica 
Corp., including the firm’s industrial 
plastic laminate plant in Cincinnati, 
the decorative laminated plastic plant 
in Evendale, Ohio, and the Formica 
Flakeboard plant in Farmville, N. C. 


Plywood Group 
Appeals For Help 


Spokesmen for the Unitec States 
hardwood plywood industry tolg 
U.S. Department of Commerce of. 
ficials, at a recent confercnce jp 
Washington, D.C., that the industry 
must be stabilized if it is to prosper, 
and discussed steps they felt are 
needed to improve conditions. The 
conference was the 32nd of a series 
the Department of Commerce has 
held with key United States industries 
as part of the Government's foreign 
trade expansion program to deter- 
mine what handicaps industries ep. 
counter in their foreign operations, 
and to obtain suggestions as to how 
they might be eased. 

The hardwood plywood industry 
spokesmen urged that efforts be 
made to induce foreign exporters to 
adapt their shipments to United 
States market requirements. They 
pointed out that the supply in this 
country is far in excess of domestic 
consumption needs, with the result 
that both the foreign exporter and 
the domestic industry suffer. Domes- 
tic concerns report that their opera- 
tions are being curtailed. 

It was also brought out that hard- 
wood plywood is facing stiff compe- 
tition from other construction mate- 
rials, and promotional efforts to 
stimulate use of the plywood are to 
be undertaken. It was recommended 
that an industry task force be created 
to work on the industry’s problems 
along with the Department of Com- 
merce. 


Permacel Exhibiting 


Four of its products will be fea- 
tured by Permacel, New Brunswick, 
N.J., at the 1961 Plant Maintenance 
& Engineering Show to be held on 
January 30 to February 2 at the In- 
ternational Amphitheatre in Chicago, 
Ill. Products to be featured in the 
Permacel booth are: PA-1041 Epoxy 
Junction Box Mount, a two-part ma- 
terial designed for adhering electrical 
junction boxes to masonry walls, 
ceilings, floors, metal beams, etc.; 
Ribbon Dope Thread Sealant, a pipe 
dope in dry roll form; Concrete 
Coating, an epoxy resin-hardener 
material for waterproof coating of 
concrete walls, floors, stairways, 
etc.; and 903 Wash "N Wipe Cloth, 
for washing or wiping off glass, met- 
al, plastic, tile, or ceramic surfaces. 

Personnel who will be stationed at 
the Permacel display include George 
A. Fitzgerald, president of Permacel; 
Robert S. Bradford, vice-president, 
sales; Norman P. Hickok, director of 
industrial products; and William 
Squire, division manager. 
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jun. 9-11. National Symposium on 
Reliability and Quality Control, 
Bellevue Stratford Hotel, Phila- 
delphia, Penna. 


jan. 16-19. Instrument Society of 
America, Winter Instrument-Auto- 
mation Exhibit, Sheraton-Jefferson 
Hotel and Kiel Auditorium, St. 


Jan. 24-27. Society of Plastics Engi- 
neers, 17th Annual Technical Con- 
ference, Shoreham Hotel, Wash- 


Jan. 26-27. Engineering Institutes on 
Nondestructive Testing, 
sity of Wisconsin, Madison, Wisc. 


Jan. 30-Feb. 2. Plant Maintenance 
and Engineering Show, Interna- 
tional Amphitheatre, Chicago, Il. 


Jan. 30-Feb. 3. American Society 
for Testing Materials, Committee 
Week, Netherland Hilton Hotel, 
Cincinnati, Ohio. 


Feb. 7-9. Society of the Plastics In- 
16th Reinforced Plastics 
Division Conference, 
Beach Hotel, Chicago, III. 


Feb. 9-10. Engineering Institutes on 


University of Wisconsin, Madison, 


Feb. 9-11. Fifth Annual Home Im- 
provement Products Show, New 
York Coliseum, New York, N.Y. 


Feb. 13-17. American Management 
Association, Packaging Manage- 
ment Course, Hotel Astor, New 


Feb. 19-23. American Institute of 


ng, St. Louis, Mo. 


23. Technical Association of 
ulp & Paper Industry, 46th 


New York, N.Y. 
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Feb. 20-23. American Pulp and 
Paper Association, Annual Con- 
vention, Waldorf-Astoria Hotel, 
New York, N.Y. 


Feb. 21. Laminated Foil Manufac- 
turers Association, Annual Lunch- 
eon Meeting, Yale Club, New 
York, N.Y. 


Feb. 22-24. Material Handling Insti- 
tute, Pacific Coast Show, Cow 
Palace, San Francisco, Calif. 


Feb. 23-24. Chemical Institute of 
Canada, Protective Coatings Di- 
vision Conference, Toronto, On- 
tario, Canada. 


Feb. 26-Mar. 1. American Institute 
of Chemical Engineers, National 
Meeting, New Orleans, La. 


March 5-9. American Society of 
Mechanical Engineers, Aviation 
Conference, Statler Hilton Hotel, 
Washington, D.C. 


March 9-10. Hardwood Plywood In- 
stitute, Spring Membership Meet- 
ing, Shoreham Hotel, Washington, 
tt od 


March 13-17. National Association 
of Corrosion Engineers, Annual 
Conference, Statler Hotel, Buffalo, 
N.Y. 


March 20-24. American Society for 
Metals, 12th Western Metal Con- 
gress and Exposition, Pan Pacific 
Auditorium, Los Angeles, Calif. 


March 21-30. American Chemical 
Society, 139th National Meeting, 
St. Louis, Mo. 


March 23-24. Committee D-14 on 
Adhesives, American Society for 
Testing Materials, Washington, 
D.C. 


Portrait of 
NICHOLAS J. DeLOLLIS 


Recently elected vice-chair- 


man of ASTM’s D-14 Commit- 
tee on Adhesives, Nicholas J. 
DeLollis is a materials engineer 
at Sandia Corporation, Albu- 
querque, N.M. He is responsi- 
ble for adhesive and sealant de- 
velopment and application in 
the perfection of strategic and 
tactical weapons designed 
around the explosive systems 
conceived by the AEC nuclear 
research laboratories. 


A graduate of Clark Univer- 


sity in his home town of Worces- 
ter, Mass., Mr. DeLollis went to 
work for the National Bureau 
of Standards in 1941. Assigned 


to various groups within the 
NBS, he spent approximately 


six years in the Organic Plastics 


section doing research on syn- 
thetic resins. 

Transferred to the Ordnance 
Division, which eventually be- 
came the Department of De- 
fense’s Diamond Ordnance Fuze 
Laboratory, Mr. DeLollis con- 
tinued his work on synthetic 
resins, orienting it towards Ord- 
nance requirements. These in- 
cluded the use of adhesives, 
sealants and materials for pot- 
ting, encapsulation and molding. 
He joined Sandia, a non-profit 
subsidiary of Western Electric 
Co., in 1956. 

Author and co-author of nu- 
merous articles on adhesives 
and related topics, Mr. DeLollis 
has contributed the chapter on 
“Structural Metal Adhesives” to 
Dr. Irving Skeist’s forthcoming 
book on structural adhesives. 


7 Bt i * o. a = -— at | a ; ee aha = ee an aR es tae : ie, a egy vs pi. 4 a r 
. a 
W 
ap * 
=: NUnDnenNAneneDOOATaennnceeneanononcnsncoosuacnancucunonoaansnccsesocnonsnentn® . ¥ 
States = " 
told = : ; By. 
e of- 3 . a ££ - 
ein : ¥ a : ee 
may - 3 a : a 
*eper, : = i. : a 
t are = A ‘ r E os 
z : ‘ a = ar 
The — _ : ill 
Series : ; } > an Z ae 
has : a F : iz 
Stries : oe : ¥ 
i = , 3 5 2 d 
reign = \ 4 3 . 
leter- : . / A = 
10s, Ss 3 a : : ie 
how :\ ie EE a 

= a ays = . a 

H : H — 
ustry = a \ E - 
| be Louis, Mo. i hei 
rs to H 
nited : : ae 
They : i: 

i = a 
this 5 ba 

. : a 
nauk ington, D.C. ee - 
esult - = ‘S 
_ i z Ey. 
-_ a : era 
_ : : oe 
ate- : : oie 

to = = a 

= = ca 
e to 7 z 4 
ded ; é § a 
~ _—_ TF = 
“ Po : - 
ick, : H me 
ee es | j 
on 5 5 eee 
20, Pack g Industrial Products, : ' Gh 
he : i e 
yxy Wisc. : ' * 
na- : z es) 
* i / a 
Ils, = 5 te ' 

4 3 iu 
ic.; 7 = ee 
pe : : 2. 
ete H : ‘i ; 
. i H fe 
. : : = 
ys, 7 : = oa 
’ York, N E = .% 
th, N.Y. : : i 
el- : H ; a 
ie : : Fae 

q = = ae 

= = 2, 
ef Mec! : : a 
el; H : we: 
my Feb. 1s : i om 
of the 3 H : i 
. i ; sd 

_ il Meeting, Commodore F a 
ot . Fe | F ‘ 
es 
Of Aves! 51 5a 
ak 
a7 ; a. : > 3 = y a ‘C/ ; : 3 a: . aie : “a oth (: ar 7 " : & 
i See —_— | - aa ce Se a ie e ae, 


sas? _ patent review 


By MELVIN NORD 


Transferring Pressure-Sensitive Masses 


U. S. Patent 2,946,370, issued 
July 26, 1960 to William H. Muttera, 
Jr., assigned to W. H. Brady Co., 
describes a method of applying pres- 
sure sensitive adhesive masses to 
thin pliant articles such as fabric 
labels and masks. 


The web is led about a guide 
roll (6) and then about a second 
guide roll (7), from which it leads 
upwardly about a third roll (8). 
From the third roll the web passes 
horizontally toward and about a 
resilient fountain roll (9), formed of 


There is shown in Figs. 1 and la, 
a rotatable supply spool (1) that 
carries a supply roll (2) of liner 
paper from which a web(3) is with- 
drawn. The surface (4) of the web 
(3) has been treated with a release 
coating (5). The coating constitutes 
a film approximately one-half mil 
thick, and the liner paper forming 
the web (3) is selected from a stock 
that is dense and non-absorbent, so 
that the coating will stand on the 
surface as a uniform film. A parch- 
ment paper is a typical example of 
that which may be employed. 


rubber. An adhesive fountain (10) is 
disposed directly above fountain roll, 
and consists of a vertically disposed 
doctor blade (11), a back plate (12), 
and a pair of side dams (13). 

A pressure-sentitive adhesive (14) 
carried in a volatile vehicle is de- 
posited in the fountain, and as the 
release coated surface (4) of the web 
is drawn underneath and past the 
fountain the adhesive is deposited 
upon the release coated surface. 
Proper metering of the adhesive (14) 
is had by adjustment of the doctor 
blade. A typical commercially avail- 


able adhesive has been emplcyed jp 
the practice of the invention and js 
described as a polyvinyl ethy! ether 
in a suitable volatile vehicle together 
with a tackifier and a filler as deemed 
appropriate. 

The web is drawn from the foup- 
tain roll with its adhesive layer (15) 
toward and beneath a bank of 
radiant heat lamps (16). Heai drives 
the volatile vehicle from layer of 
adhesive, so that the adhesive (15) 
“sets up” upon the release coated 
surface as a permanently tacky pres- 
sure-sensitive layer. 

The apparatus shown in drawings 
is a single complete unit, that which 
is set forth in Fig. la being a con- 
tinuation of that set forth in Fig. 1. 
Hence, as the web emerges from 
beneath the bank of heat lamps, it 
passes alongside a hopper (17) con- 
taining thin separate individual 
metallic labels (18). A pneumatic 
dispenser (19) that transfers labels 
from the hopper to the adhesive 
layer is shown schematically. 

With the labels placed upon the 
web in an orderly closely spaced 
array, such that substantially all of 
the adhesive layer is masked by the 
labels, the web is carried across a 
roll (20) and then toward and over 
another roll (21). From the latter 
roll, the web progresses to a closely 
adjacent laminating roll (22) which 
introduces a web (23) of transfer 
paper to the surface (4), to engage 
the remaining exposed adhesive. The 
transfer paper is supplied from a 
roll (24) carried on a spool (25) 
and is drawn over a pair of idler 
rolls (26 and 27) to the laminating 
roll (22). 

As the transfer paper web (23) is 
brought into engagement with the 
web, the exposed adhesive tempo- 
rarily laminates the two. These 
laminated webs (3 and 23) are 
drawn about a guide roll (28) to 
ward and between a pair of squeeze 
rolls (29 and 30). The squeeze rolls 
press the webs (3 and 23) tightly 
against one another to insure that 
the entire area of exposed adhesive 
is contacted by the transfer paper 
web under substantial pressure. 

As the webs are drawn from be- 
tween the squeeze rolls, they are 
moved in divergent directions so as 
to split and separate one from the 
other. The adhesive will have 
greater affinity for the surface of the 
transfer paper web than for the 
release coated surface of the web 
(3). In this way, the adhesive not 
covered by the labels will be cleanly 
separated from the web (3) and 
carried away with the transfer paper 
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; ...- THAT START WITH CELANESE PVAc RESINS 


Celanese polyvinyl acetate resins—processed from Celanese-produced monomers—ofler 
s adhesives manufacturers the practical advantages of high quality . . . prompt delivery. 

, To meet the demand for PVAc resins we have substantially increased production. Result: High 
volume . . . a wide range of viscosities and properties to meet your adhesive requirements. 

‘ Celanese PVAc resins are quickly available from warehouses in Chicago, Houston, 

t Los Angeles, New York, Rock Hill and Canada. For technical data, please write to: 

Celanese Chemical Company, Dept. 580-A, 180 Madison Avenue, New York 16, N.Y. cetanese® 


. & 


peas. 


Celanese Chemical Company is a Division of Celanese Corporation of America. 
Canadian Affliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver. SS 7 
Export Sales: Amcel Co., Inc., and Pan Ameel Co., Inc., 180 Madison Ave., New York 16, “CHEMICALS 
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web. The transfer paper together with 
the transferred adhesive, indicated by 
the number 31, is wound about a 
take-up spool (32) into a roll (33). 
The web (3), which no longer has 
any exposed adhesive layer, is wound 
upon a take-up spool (34) into a 
completed roll of labels (35). The 
surface of the web either exposes 
labels or the release coating, and as 
such the roll (35) presents a con- 
venient packaging for the labels. 


Foamed Rubber Latex 


U. S. Patent 2,945,826, issued July 
19, 1960 to Lilian F. Everett and 
assigned to The Hairlok Co. Ltd., 
describes a method of producing a 
foamed rubber latex containing 
gelatinized starch. 

A foamable and coagulable liquid 
mix containing rubber in suspension 
is first prepared. To this mix is added 
one to eight per cent of a finely- 
divided ungelatinized starch. The 
mix is then formed into a foam, and 
the foam is caused to set to form a 
coagulated cellular mass, at a tem- 
perature insufficient to cause the 
gelatinization of the starch. The 
mass is then heated to a temperature 
sufficient to cause bursting of the 
starch grains and gelatinization of 
the starch. 


Fabric Laminate 


U. S. Patent 2,949,393, issued 
August 16, 1960 to Maitland W. 
Alford and Arthur R. Brearly, as- 
signed to British Celanese Ltd., pro- 
vides a laminate consisting of three 
fabric layers. 

The two outer layers consist of 
cellulose triacetate yarn, the acetyl 
value being from 59 to 62.5 per cent. 
An interlining fabric is bonded to 
the two outer layers by means of a 
monomeric cyclic amide of an 
omega-amino paraffinic monocarbox- 
ylic acid, at least part of which is 
dissolved in the cellulose triacetate. 


Pressure-Sensitive Adhesive 


U. S. Patent 2,947,650, issued 
August 2, 1960 to James S. Gerhardt 
and William F. Fowler, Jr., assigned 
to Eastman Kodak Co., discloses a 
new pressure-sensitive adhesive. 

The adhesive contains 20-50 per 
cent tetrahydroabietyl alcohol, 20-35 
per cent inert pigments and fillers, 
and 30-50 per cent of a copolymer 
prepared from a monomeric mixture 
containing 50-70 mole per cent 
styrene and 30-50 mole per cent 2- 
ethylhexyl acrylate. 
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Removal of Metal lons from 
Gum Arabic 


U. S. Patent 2,950,195, issued 
August 23, 1960 to George R. 
Hodgins, Erwin DiCyan, and Robert 
Timmerman, assigned to Litho 
Chemical & Supply Co., Inc., de- 
scribes a method of preparing a 
precipitate-free aqueous gum arabic 
solution, containing approximately 
73 per cent water and 22 per cent 
gum arabic, and having not more 
than 70 parts per million of calcium 
ions per ml. 

The starting material contains 
0.7 per cent calcium and 0.6 per 
cent magnesium, 28.3 per cent gum 
arabic, 71.5 per cent water, and 0.2 
per cent phenol. An amount of 
(NH,).2HPO, is added which is the 


stoichiometric equivalent of the 
calcium and magnesium -ontents. 
Ammonium hydroxide is th: 1 added 
to raise the pH to 8.5-.). This 
precipitates out calcium aid mag. 
nesium phosphates. 


Coated Fibrous Products 


U. S. Patent 2,940,875. issueg 
June 14, 1960 to Frederick A. Smith 
and Thomas H. Welch, assigned to 
Union Carbide Corp., provides ap 
adhesive silicone-coated fibrous prod. 
uct. It consists of a fibrous base mate. 
rial coated with a silicone elastomer 
made from a stabilized, devolatilized, 
unfilled, curable dimethylsiloxane 
which is substantially free of low 
molecular weight dimethylsiloxanes. 


Subject 

Manufacture of white ce- 
ment clinker 

Cement composition 

Adhesive bandage 

Self - hardening alkali — 


and acid-proof water 
glass cements 


Warp sizing process 


Adherent _ electroplating 
on titanium 

Method of solder bond- 
ing 

Gum-applying apparatus 
for labeling machines 


Pressure-sensitive adhe- 
sive 

Apparatus for making a 
laminate 

Splicing tape feed mech- 
anism 

Process for rendering lo- 
cust bean gum cold- 
water soluble 


Device for removing and 
routing putty 


Finishing mortars 


Asphalt additives 


Oil well drilling starch 
High temperature adhe- 
sive 


Other Patents of Interest 


Inventor or Assignee Patent No. Date 

Dyckerhoff Zement- 2,945,688 7/19/60 
werke 

B. J. Service, Inc. 2,945,769 7/19/60 

Johnson & Johnson 2,946,435 7/26/60 

Farbwerke Hoechst 2,946,695 7/26/60 
A. G._ vormals 
Meister Lucius & 
Bruning 

National Starch & 2,946,705 7/26/60 
Chemical Corp. 

Cleveland Pneumatic 2,946,728 7/26/60 
Industries, Inc. 

Philco Corp. 2,947,079 8/2/60 

Geo. J. Meyer Mfg. 2,947,433 8/2/60 
Co. 

Johnson & Johnson 2,947,710 8/2/60 

Philbrick - Strickland 2,949,149 8/16/60 
Laminates, Inc. 

E. I. duPont de Ne- 2,949,296 8/16/60 
mours & Co. 

National Pectin 2,949,428 8/16/60 
Products Co. 

Carl Weber 2,949,826 8/23/60 

Nya Murbruksfa- 2,950,206 8/23/60 
brikens i Stock- 
holm Aktiebolag 

The Cincinnati Mill- 2,950,211 8/23/60 
ing Machine Co. 

Anheuser-Busch, Inc. 2,951,776 9/6/60 

W. R. Grace & Co. 2,951,778 9/6/60 


Copies of any patents, including those described here, are available 
from the Commissioner of Patents, Washington 25, D. C.. for 
25 cents each. Do not send stamps. 
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tnvironmental Test Cabinet 


Com-pac Cab is a new environ- 
mental test cabinet said to have spe- 
cial add-on facilities for vacuum, 
humidity, temperature, and altitude 
esting. The chamber is designed for 


effective low temperature operation 
with an adjustable temperature range 
from 300° to —120°F. It is reported 
to function with complete dependa- 
bility for varied testing by merely 
adding optional equipment. The 
working chamber is 19 by 19 by 19 
inches, and it is electrically welded 
and resistant to high pressures. Ac- 
cording to the manufacturer, con- 
struction features include a sturdy, 
galvanized, all-steel finish, as well 
as a frostproof, multipane door in 
) & front for easy access to the chamber 
area, Which is illuminated by a 40- 
) § watt Lumiline fluorescent lamp. The 
unit has a sealed-in oil supply and 
a built-in thermal overload pro- 
) & ‘tector. Its over-all dimensions are 
74 by 32 by 32 inches, and it is 
. —f available as a horizontal or vertical 
Iree-standing floor unit or for bench 
use. Hudson Bay Co. 


E-262 


Conveyor Spray Machine 


The new special unit adapts the 
chain-on-edge principle to automatic 
‘pray finishing. The machine is 
quippe’ to handle necessary spray 
guns for painting from above and 
beneath either or both, continuous 
or skip spray. Any number of work- 
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holders from a minimum of 15 can 
be supplied on centers to suit size of 
part, loading and drying time. The 
conveyor is constructed of sturdy 
channel angle and sheet steel. The 
chain employed is rigid roller or 
conveyor chain. The machine comes 
with a variable speed drive on the 
conveyor, and can be equipped with 
a variable speed drive to revolve the 
piece part. A convenient electric 
safety stop or control button, air 
filter and automatic valve lubrication 
is also provided along with proper 
exhaust capacity to match the job 
requirements. Bake ovens, heat 
lamps, gas off and cool off tunnels 
can also be furnished. Conforming 
Matrix Corp. 

E-263 


Material Level Control 


The Fail-Safe Flo-Level material 
level control is an electronic unit for 
determining the presence or absence 
of material at a selected level in a 
bin, hopper, storage tank, or similar 
container. A sensing vane or paddle 
controls the generation of an electri- 
cal signal. The manufacturer reports 
that should any portion of the unit 
fail, the control contacts operate 
automatically to establish the same 
control circuit condition obtained 
during normal operation when the 
material passes the selected high or 
low level. The unit is available in 
two models, Standard Model L400 
and Heavy Duty Model L400A. Flo- 
Tronics, Inc. 

E-264 


Tear Tape Attachment 


All General Case Sealer Tapers 
can now be equipped with the neces- 
sary parts to enable them to apply a 
narrow strip of tear tape simulta- 
neously with the sealing tape. The 
tear tape will be on the glued side of 
the sealing tape. The die-cut tape is 
provided in each end of the seal tape 
to enable customers to start tearing 
through for easy opening. Because 
the cases are practically undamaged 
by this tear-band method of opening, 
their reusable life is greatly in- 
creased. General Corrugated Ma- 
chinery Co. E-265 


Caael 
“4 


Viscosity Indicating Transmitter 


The Viscosity Indicating Pneu- 
matic Transmitter, Model IP, is de- 
signed for use with measuring ele- 
ments that operate in open tanks, 
pressure or vacuum vessels, or in 
pipe lines. The unit receives an elec- 
trical signal from a measuring ele- 
ment and provides a 3 to 5 psi out- 
put in addition to indicating viscos- 
ity. This air signal is said to permit 
the use of all types of pneumatic 
control and makes it possible to use 
the manufacturer's viscometers with 


any other firm’s pneumatic receivers 
and controllers. In addition, with 
suitable transducers or converters, 
various electric receivers can be used 
with the manufacturer’s viscometers. 
Department N76, Norcross Corp. 
E-266 


Continuous Rotary Mixers 


The rotary mixer, available in 
four models, is specifically designed 
to accurately meter and blend high 
standard quality sealant materials, 
and is said to insure that their ulti- 
mate physical properties are consist- 
ently obtained in production. The 
mixer meter is automatic in opera- 
tion, being filled from the original 
‘container by powered pumps. To 
change ratio, a sleeve of different 
size is inserted in one cylinder. Ra- 
tios of 4 parts per 100 by volume 
to 100 parts per 100 are available. 
The mixing head is driven by a ro- 
tary air motor and equipped with 
a tachometer. It may be cooled by 
exhaust air from the motor, by ice 
water, or by refrigerated liquid, de- 
pending upon the material and indi- 
vidual requirements. The manufac- 
turer states that pumps, gages, hoses, 
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valves, coolants, etc., are custom se- 
lected for each usage of the machine, 
thereby assuring the highest effi- 
ciency and the most thorough con- 
sistent mixing. The available mixer 
types are: Model 1384, an air-cooled 
table model; Model W1384, a water- 
cooled table model; Model 1385, an 
air-cooled upright model; and Model 
W1385, a water-cooled upright 
model. Semco Sales & Service, Inc. 

E-267 


Insulation Laminator 


The Scotch brand E-10 insulation 
laminator is designed for use with 
the recently announced double- 
coated polyester film tape, Scotch 
brand electrical tape No. X-1115,. In- 
sulating materials, such as mica, 
metal foil and fish paper, formerly 
held by taping or jigs may now be 
made __ pressure-sensitive, allowing 
easy positioning during production 
runs and eliminating expensive, time- 
consuming operation, states the man- 
ufacturer. The laminator features 
feed spools for the double-coated 
tape and the insulating material, and 
a take-up spool for the tape separa- 
tion liner. The tape and insulation 
are laminated together as they are 
removed from the dispenser. Minne- 
sota Mining and Mfg. Co. 

E-268 


Jet Spray Gun 


The Plasmatron is a hand-held 
plasma jet spray gun which is used 
to spray deposit many types of mate- 
rials with melting points between 
300° and 30,000°F. The new spray 
and spray nozzle design is said to 
permit the spraying of epoxy pow- 
ders at will. With melting points of 
but 300°F., epoxies have formerly 
been considered impossible for plas- 
ma spray treatment, the manufac- 
turer reports. In addition, such ma- 
terials as zinc, lead or soft solder 
obtainable in a powdered form, may 
be readily sprayed. The high purity 
of the sprayed materials is said to 
be assured by operation of the spray 
equipment with inert gases. Plasma- 
dyne Corp. 

E-269 


Safety Braking System 


The air-over-hydraulic safety 
braking system is designed for emer- 
gency stopping of in-running rolls as 
used in the ruodber and plastics in- 
dustries. The system is said to be 
readily applicable to existing equip- 
ment to enable it to meet safety 


codes and regulations that require 
safety stopping devices to protect the 
operator when safety guards are im- 
practicable. The safety braking sys- 
tem consists of an external-shoe type 


hydraulic brake, and a coordinated 
control package, that is operated 
by normal plant air pressures. 
A power cluster multiplies the 
system air pressure to a higher hy- 
draulic pressure. The brake sets to 
stop the equipment when a safety 
switch, mounted above the roll, is 
tripped. A reserve of air pressure 
sufficient to make a number of emer- 
gency stops is normally maintained 
in the control unit, independent of 
continuous plant supply. Five sizes 
of brakes, to cover the entire range 
of required torques, are available. 
Wagner Electric Corp. 

E-270 


Analytical Program 


Analysis of samples, 20 micro- 
liters or less in size, is said to be 
possible with the new Ultramicro 
Analytical Program. According to 
the manufacturer, the system permits 
accurate analysis of minute samples, 
is precise, dependable, and economi- 
cal. Key to the program is a special 
self-emptying ultramicro cuvette, 
which requires only 100 microliters 
of sample solution but provides a 
full 1.00 cm light path for a spec- 
trophotometer beam. The cuvette 
carrier orients the optical faces of 
the cuvette with respect to the spec- 
trophotometer. The manufacturer 
reports that other elements in the 
program are a specialized micro- 
centrifuge, a precision ultramicro ti- 
trator, and 12 analytical procedures. 
A set of 12 clinical procedures is 
also available, complete with its own 
set of reagents and volumetric dis- 
pensing equipment. The manufac- 
turer claims that because the Ultra- 
micro Analytical Program integrates 


perfectly with an instrumcat roy. 
tinely used in many labo-atories 
adoption of the ultramicr> tech. 
niques does not require purchase of 
special instrumentation which yijj 
lie idle when macro determinations 
are being made. Coleman Instry. 
ments, Inc. 

E-27] 


Heat Seal Patcher 


Model H-I Americana is said to 
be the only hand-operated heat seal 
unit currently on the market. The 
semi-automatic table model comes 
fully equipped and ready to operate. 
A pre-set timer release goes into ac- 
tion and mends within five to ten 
seconds, devending on the size of the 
hole being treated. Pad size of the 
unit is 5”x6”, top heat 950 watts, 
input 115 volts AC. It requires a 
table area of only 10%2”x24”. To 
match the linens, institutional gar- 
ment, etc., the manufacturer carries 
a line of over 75 heat seal fabrics in 
all sizes and colors. All fabrics are 
pre-coated with an especially formu- 
lated heat seal adhesive guaranteed 
to outlast the garment being patched. 
Parapatch Div., Anglo Chemical Corp. 

E-272 


Gyro Plastic Mixer 


The Gyro plastic mixer is said to 
be designed especially for blending 
liquid plastics and hardeners. The 
manufacturer reports that the mixer 
makes it possible to blend all pattern 
and tooling plastics in one-third to 
one-half the time required for hand 
mixing. Other advantages noted are: 
thorough blending insures uniform 
hardening of each mix; mixes fillers 
that settle to bottom of can during 
storage; no more soft spots in lami- 
nates or plastic castings; no more 
overflow in lip of cup; no splashing: 
keeps hands clean; can be used in 
any electric drill. Plaster Supply 


House. 
E-273 


Guide Line Light 


Known as the Q-15 Guide Line 
Light, the model is said to project 
unusually sharp shadow lines to 
guide cutting, marking or assembling 
operations. The unit can project any 
desired number of parallel straight 
shadow lines, square or rectangles, 
or can project a single white line for 
use on dark materials. According to 
the manufacturer, Q-15 can be used, 
in multiple units, for veneer opera 
tions, multiple saw edging, or use 


log mills. Carter Products Co., Ine. 
F-274 
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Punched Cards: Their Application to 
Science and Industry, (Second Edi- 
tion). Edited by R. S. Casey, J. W. 
Perry, A. Kent and M. Berry. Pub- 
lished by Reinhold Publishing Corp., 
430 Park Avenue, New York 22, 
N.Y. 6 x 91%4 in. 697 pp. $15.00. 


Thoroughly revised and enlarged, 
this second edition surpasses its prede- 
cessor in describing clearly every aspect 
of punched card systems. All who han- 
die large masses of data will find here 
the principles and methods which apply 
to small files or the largest, and de- 
scriptions of the entire range of cards 
and equipment now available. This is 
the only volume including both hand- 
and machine-sorted cards. It serves as 
an elementary instruction manual as 
well as an advanced handbook. 

In addition to the mechanical tech- 
niques of punched cards and related 
devices, the book also shows how to 
find, arrange, use, store and retrieve 
information of any kind. Such consid- 
erations are a prerequisite to any sys- 
tem, and they can be applied to a sim- 
ple collection of data in notebooks, 
on plain cards, in correspondence files, 
and finally to data handling by punched 
cards and electronic computers. 

The introductory material contains 
sufficient information to permit an in- 
dividual to set up and use a simple 
punched-card file. The heart of the 
book consists of case histories of ap- 
plications, carefully selected to show 
what has already been accomplished. 
A theoretical section discusses funda- 
mental problems in organizing infor- 
mation quite apart from punched-card 
techniques. Another section speculates 
on the role that punched cards and re- 
lated devices may eventually play in 
relation to other methods. Finally, a 
very useful bibliography is presented 
on uses of punched cards in connection 
with scientific information. 


Manipulation of Thermoplastic Sheet, 
Rod & Tube. By J. M. J. Estevez 
and D. C. Powell. Published for the 
Plastics Institute by Interscience Pub- 
lishers, Inc., 250 Fifth Avenue, New 
ord 1, N.Y. 5% x 8% in. 148 pp. 

8: 


This is a clear and readable survey 
of the principal thermoplastic materials 
available commercially, and of the 
methods by which they can be fabri- 
cated into useful goods. The substances 
consi'ered are polymethyl methacry- 
late, polyvinyl chloride and vinyl co- 
Polym-rs, polystyrene and toughened 
Polys''rene, and polythene. Detailed 
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book reviews 


both 
starting material and end product, is 
followed by sections on machining, 
decoration and bonding. 

In discussing the important subject 
of forming, materials are divided into 


exposition of their properties, 


two classes: those suitable for oven 
techniques and those suitable for vac- 
uum forming. Further chapters deal 
with stamping and simple shaping 
aided by heat, use of air pressure and 
vacuum, mechanically applied pressure, 
and the more complex processes in- 
volving combinations of methods. Sep- 
arate sections are devoted to the revo- 
lutionary development in shaping, to 
the vacuum forming machine, and to 
tool construction and design. Special 
topics such as the use of acrylics in the 
aircraft industry are also discussed. 
Looking to the future, the authors con- 
clude that a permanent place in the 
plastics industry is assured by the 
unique feature of the shaping process— 
low tool costs permitting restricted pro- 
duction. This unique feature makes 
it competitive with injection and extru- 
sion techniques. 


Polypropylene. By Theodore O. J. Kres- 
ser. Published by Reinhold Publish- 
ing Co., 430 Park Avenue, New York 
22, N.Y. 5 x 7% in. 268 pp. $6.50. 


Properties, production, and applica- 
tions of polypropylene are brought to- 
gether in this book, which is written 
in easy-to-understand language. It is 
the first book to offer information on 
this increasingly important thormoplas- 
tic to readers without special training 
in polymer chemistry. Emphasis is 
placed on the relationship between 
polypropylene development and the fu- 
ture of high polymers generally. Suffi- 
cient information is contained on basic 
principles of stereochemistry to point 
up polypropylene’s unique qualities. 

A chapter on chemistry describes the 
work of Professor Guillo Natta on dis- 
covery and development of the mate- 
rial. Sections deal with applications, 
present limitations and future possibili- 
ties. One entire chapter is devoted to 
application in the packaging industry. 
Salesmen of polypropylene products 
and purchasing agents, manufacturers, 
and those who lack time or specialized 
training to read the presently scattered 
literature, will find this book of ex- 
treme value. 

This is the nineteenth volume in the 
Reinhold “Plastics Applications” series. 
Books in preparation will cover Alkyd 
Resins, Polycarbonates, Premix Mold- 
ing, Blow Molding, and Plastics in 
Tooling. 


” both 


Trade Literature 


Epoxy Articles Collection. A collection 
of articles by experts in each of the 
many fields where epoxies are now 
playing an important part, the booklet, 
“Everybody Needs Epoxies,” is in- 
tended to constitute a working guide to 
the diversified epoxy field. Individually, 
each article outlines the progress that 
has been made in a specialized market 
area. The series of articles, reprinted 
from “Modern Plastics,” is an effort to 
provide epoxy resin users with the 
latest information on recent develop- 
ments. Fully illustrated, the booklet 
includes such articles as “Ester Coat- 
ings—Variations Unlimited,” “Emul- 
sions—Why and How They are Used,” 
“Solventless Coating—A Dream Come 
True,” “Four Ways of Building Epoxy 
Jigs,” “Building—Bright Future for 
Epoxies,” “Foam—Newest Member of 
Versatile Family,” “Tops in Floor Top- 
ping,” and many others. Shell Chemical 


Co. 
L-309 


Laminated Insulation. “Laminated Elec- 
trical Insulating Specialties” is a folder 
of data sheets on the company’s special 
compositions for electrical insulations. 
It lists some of the standard materials 
which have been accepted and used 
generally for this purpose, such as rag 
paper-Mylar film composites; Kraft 
paper-Mylar film composites; rag paper 
or fish paper-varnished cambric com- 
posite; etc. Data includes the combi- 
nation, the approximate finished thick- 
ness, breaking and dielectric strength. 
Samples of eight flexible laminated 
electrical insulation materials are pro- 
vided in the folder itself. Chase-Foster, 


Inc. 
L-310 


Chemical Specialties. Capabilities for 
research and development of chemical 
specialties are presented in this new 12- 
page brochure. Entitled “Progress 
Through Creative Research,” the three- 
color publication concentrates on the 
role of research in promoting useful 
contributions in the general area of 
surface chemistry—elastomer and spe- 
cialty adhesives, surface coatings for 
rigid and semi-rigid substrates, 
and surface treatments for metals. The 
brochure also includes technical service 
information. Hughson Chemical Co. 
L-311 


Adhesives Selection and Application. A 
thorough discussion of the selection of 
adhesives, bonding techniques, testing 
methods and a glossary of adhesive 
terms is contained in this engineering 
bulletin. Titled Bulletin No. 701, it also 
includes a discussion of the character- 
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istic of principal adhesives produced 
by the manufacturer. A useful table in 
the bulletin lists the most common 
causes of bond failure and recommends 
remedies for such failures. The glos- 
sary of adhesives terms used in discuss- 
ing uses and properties of adhesives is 
complete and covers terminology im- 
portant to research, design and operat- 
ing personnel. Illustrated with photos 
and sketches showing various methods 
of applying adhesives, the bulletin also 
contains information on quality control 
for bonding. Raybestos-Manhattan, Inc. 
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Adhesives, Coatings and Sealers. Cata- 
log A-ZBD-102-JR, called “General 
Properties of 3M Adhesives, Coatings 
and Sealers,” is a 12-page, two color, 
8% by 11 inch booklet which contains 
eight fold-out tables listing the uses, 
characteristics, and general properties 
of. over 170 different adhesives, coat- 
ings and sealers available from the 
manufacturer. The booklet is designed 
to help select the proper adhesive, 
coating or sealer for a specific applica- 
tion and to help determine similarities 
and major differences between products 
having the same general base material. 
A cross reference index, included in 
the catalog, lists over 200 different ad- 
hesive, coating and sealer applications 
and refers to the section of the catalog 
where a product will be found for each 
of these specific applications. Minnesota 
Mining & Mfg. Co. 
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Cash Payments. “Guide to Factoring” 
deals with a method of financial opera- 
tion which brings immediate cash pay 
ment to a seller for goods sold on 
credit, gives him payment in advance 
for sales which he plans to make 
within a specified period of the future, 
guarantees him against credit loss on 
all merchandise sales, and relieves him 
of the entire chore of extending credit 
and collecting bills. The 12 page book- 
let includes such sections as “Why 
Businesses Factor,” “The Factor’s Ob- 
jective,” “Basic Factoring Services,” 
“Current Payments for Future Sales,” 
“Factors’ Special Financial Services,” 
“Credit and Collection Service,” and 
several others. William Iselin & Co., 
Inc. 
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Adhesives for Duct Work. The manu- 
facturer has prepared a new envelope 
stuffer on its specialty adhesives. seal- 
ants and tapes for the heating and air 
conditioning industry. The _ stuffer, 
which can be imprinted with distribu- 
tors rame and address and used as a 
mailing piece, iescribes the special 
characteristics and properties of each 
product, gives specific uses, and details 
the application method for each. Per- 
macel. 
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Packaging and Paper Converting. A 
wide range of applications for five 
types of adhesives developed for the 
packaging and paper converting fields 
is described in this new 16-page cata- 
log. Entitled “Packaging and Paper 
Converting Adhesives,” Catalog No. 
A 100 details features and physical and 
chemical properties of the adhesives. 
In addition, the literature describes the 
company’s research in adhesives and 
cites its customer application and tech- 
nical service as an aid to solving new 
or unusual packaging problems. Ar- 
mour Alliance Industries. 
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Silicone Coatings. Designated CDS-270, 
this 16-page bulletin discusses silicone 
coatings for paper release. The publi- 
cation deals with a description of vari- 
ous applications of silicone release 
coatings as well as the chemistry of 
these materials. The main types of sili- 
cone coatings are discussed and some 
new light is shed on why silicones give 
good release properties. The publica- 
tion is illustrated with more than 20 
photographs, tables and charts, provid- 
ing valuable data on the subject. Gen- 
eral Electric Co. 
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Liquid, Slurry and Gas Mixers. “Build- 
ing Block” top entering mixers are dis- 
cussed in this eight-page brochure. The 
mixers are available for open or closed 
tank mounting in a variety of models 
with different seals, stuffing boxes and 
flange facings. The brochure describes 
each thoroughly, while giving sufficient 
technical data to permit preliminary 
selection. In addition, typical installa- 
tions are illustrated, along with related 
mixing equipment. Cleveland Mixer Co. 
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Adhesives Selector Chart. This new 
Selector Chart, designated Bulletin A- 
100, shows the outstanding properties 
of the manufacturer’s key adhesives 
and hardeners . . . their tensile shear 
strengths at different temperatures and 
in several fuels. In addition, the oper- 
ating temperature range, izod impact, 
coefficient of thermal expansion, and 
numerous other criteria are indicated. 
This guide fits into regular three-ring 
binders or, when unfolded, makes an 
easy reference wall chart. Hysol Corp. 
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Moisture and Density Gage. This six- 
page brochure describes how to use 
nuclear gages for rapid field determi- 
nation of moisture and density in soils, 
aggregates, concrete, asphalt, etc. Pro- 
fusely illustrated, the brochure shows 
the nuclear probes in use in a number 
of determinations and measurements. 
Full specifications of the gage are pro- 
vided. Nuclear-Chicago Corp. 
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Various Hazards. “Hazards” contains 
information concerning speci | areas 
where companies can get techn. cal help 
to avoid or minimize losses, :iinimize 
damages, or obtain fair judgment jp 
court. Laboratory tests, certi‘ications, 
assistance in meeting public codes, etc. 
are suggested where possibilities of 
flammability and explosibility are jp. 
volved. Other sections of the brochure 
deal with air and water pollution, plant 
surveys, appraisals, precautionary label- 
ling, toxicology, bacteriology, slipperi- 
ness tests for floors, and litigation, 
Listed are other booklets available from 
the organization, and a brief summary 
of the company’s functions and sery- 
ices as consulting chemists and chemi- 
cal engineers. Foster D. Snell, Inc. 
L-321 


Food Packaging Adhesives. A group of 
data sheets on food packaging adhe- 
sives has been made available. The 
resin adhesive grades mentioned are 
for use on a variety of packaging oper- 
ations, but the manufacturer stresses 
the fact that resin packaging adhesives 
are of a selective nature and that man- 
ufacturers’ recommendations are desir- 
able for each particular application 
involved. The data sheets cover 15 ad- 
hesives in the Cascorez line. Informa- 
tion presented covers, in addition to 
recommended uses, the properties of 
the adhesive, method of application, 
properties of bond, and price per 
pound, F.O.B. Borden Chemical Co. 
L-322 


Government Specifications. A catalog 
of adhesives, sealants, coatings, paints, 
chemicals, cleaners and compounds 
produced by the company, “Govern- 
ment Specifications” is designed for the 
use of purchasing and procurement of- 
ficers. A numerical index lists the spe- 
cifications in order, regardless of their 
titles, for easy reference. The main 
body of the catalog is divided into eight 
sections based on Federal Supply Class 
Numbers, and a special section on mis- 
cellaneous classes is appended. Speci- 
fications are listed by Government 
number, title, and corresponding code 
number of the company. Magic Chemi- 
cal Company. 
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Particleboard Bulletin. The _five-page 
bulletin, “Mat-Formed Wood Particle- 
board for Floor Underlayment,” con- 
tains requirements for floor underlay- 
ment specifications. These requirements 
are designed as the basis for common 
understanding of those concerned with 
the manufacture, sales, or use of mat- 
formed wood particleboard. The re 
quirements establish definite criteria for 
product performance which must be 
met by particleboard offered for sale 
as floor underlayment. The bulletin re- 
cently was accepted by the Federal 
Housing Administration. Nationa! Par- 
ticleboard Association. 
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Macuinery (Cont'd) 


Pulsafeeder Pump (Lapp Insulator) Sept. 60 
Pye Edge Gluing Press 
PD. -cesacesdanenes June 61 
Resin Flow Epoxy Spray Gun ( Master 
NN I ree 60 
Schaefer Adhesive Wax Proof Coater 
(American Type Founders) ....... Nov. 60 
Sonac Electronic Control Device 
CED DELS cceccceacéqaceass Sept. 61 
1 Dissolver (Morehouse- 
ee ree Dec. 60 
Speedy-Marx (North Shore Name- 
RE eas 60 
SS Gear Pump (Lobee Pump) ...... Jan. 58 
Steam Cleaner (Aeroil) ........... Mar. 60 
Stirrer Motor (Kontes Glass) ...... Dec. 60 
Strip Roller Coater (Union Tool) .. Apr. 60 
Thermoplastic Tape-Top Bag Closing 
Machine (Bemis Bro.) .......... Sept. 60 
Time Saver Dispenser (Mystik) .... Nov. 61 
Transfer Tape Dispenser (Permacel) Dec. 60 
Toxic Solvent Dispenser Can 
Oe) 6 errr Nov. 43 
Tape-Saver Dispenser (Chart-Pak) .. July 61 
Temperature Regulator (Spence Engi- 
DED cn cccdvedseN esau acenmenne Feb. 61 
Thermal Ribbon Temperature Sensor 
0 PPE err Apr. 60 
Thermal Heater (Minco Products) .. Jan. 60 
Thermogrip Applicator (United Shoe) Aug. 61 
Triangular Guide Line Tape 
UO” —EEeeee eee July 60 
Turbulator Spray Gun (Binks) ...... July 60 
UlteVac Electronic Pump (Ultek) ..Sept. 60 
Unit Tandem Blow-Off Valve (Yar- 
a ace Oh i ea Jan. 60 
Variable Ratio Resin Dispenser 
ll ae Nov. 60 
Visco-Corder (C. W. Brabender) .... Oct. 61 
Walco pene E ype Coater (L. R. 
Ree eae Dec. 61 
Weldotron Sealboy Impulse Sealer 
CPiastic Weees) ..ccesccssceess July 60 
Xpandable Work Platform (W. C. 
DER ee Cubie Dele eee es oe Aug. 61 
Manes, J. J. 
Resin-Based Adhesives, A Review .... Apr. 35 
MAnor, Paut ! 
Coated Valves Fight Corrosion ...... Nov. 30 
MARGOLIS, JaMEs M. 
Market Analysis of Synthetic Resins 
RI ogi woe occa waaiecs 46 Yet. 40 
Market Analysis of Synthetic Resins for 
oO” eae James M. Margolis Oct. 40 
Marxkwaror, L. J. 
Standards for Better Wood Bonding . July 22 
McCutcHeon, Joun 0. 
Sonic Detection of Flaws in Laminates June 28 
McKenzie, Ratpen L. 
Metal Curtain Wall Sealants ...... May 28 
Meer, Georce, Jr. 4 
Quality Control For Natural Gums .. Nov. 32 
Metal Curtain Wall Sealants ........ 
PE net Ralph L. McKenzie May 28 
Murer, M. A. 
Resin Bonding Improved by Surface 
Treatment of Aluminum Alloys .... Mar. 28 
Mrinrorp, J. D., Campnerr, H. F 
ENGLEHART, FE. T., and Krupsac K. 
Ww. Ee 
Aluminum Faced Foamed Plastic 
Sendwich Pamels ...........csce0: Nov. 36 
Modern Adhesive Blending .......... 
Ly ay Jokn J. Fischer Jan, 32 
Mortar. Modified with Polysulfide-Epoxy 
Adhesive Speeds Roadway Repairs .. June 26 
Murpny, J. 
Adhesional and Cohesional Failures in 
Rape eer Mar. 22 
Myers, Warren D. 
Adhesives for Honeycomb Cores .... Nov. 22 
N 
National Flexible Packaging Association 
Holds Meeting (Jan. 26-28) ...... Mar. 47 
Natural Gums, Quality Control for .... Nov. 32 
New phn, AND New ADHESIVES 
Propucts 
Ablative Composite Material 
See ere Mar, 12 
Able-Stik Labels (Allen Hollander) .. Dec. 10 
Adhesive Pre-Forms (Auburn Mfg.) July 12 
Aluminum Template Tape (Nelson 
... & ere - 10 
Astruceram Types A and B (Instru- 
mentation Associates) ............ Aug. 11 
Auto-Gas Mark It (Sun Chemical) .. oe 10 
\utomatic Spray 2C-—-1390 (3M) . feb. 12 
——_ Phenolic Trio (Union 
ee en eee Dec. 10 
Bestwood Contact Cement (Hardboard 
SRB Sart ae pene = 32 
Blister Pack (Manhattan Adhesives) . Dec. 10 
Bondaid (W. S. Shamban) ........ Nov. 10 
Bondmaster M685 (R & A) ........ =. 10 
Bondmaster R 379-20 (R & A) ... fe 


New Apuesives (Cont'd) 


Bond-Seal Non-metallic (Beetle 
Plastics) 


Bostape (B. B. Chemical) .......... Oct. 10 
Bostik 2292, 2293, 2297 (B. B. 
aaa Jan. 13 
Bostik 7008 (B. B. Chemical) .... Nov. 10 
Bostik 7070 (B. B. Chemical) ..... & 10 
Bostik Contact (B. B. Chemical) ... June 12 
Butyl-Flex (DAP) ...........s000 July 10 
Carbo Fix Epoxy Kits (Carboline) .. Mar. 10 
Cascorez (Borden Chemical) ...... Nov. 10 
Cascorez CU-704 (Borden Chemical) Aug. 11 
Cellument Urea—Formaldehyde Resin 
(Monite Waterproof) ............ Oct. 10 
Ceron Water—Soluble Polymers 

(Hercules Powder) .............. July 12 
Chemotec 800 (Polymer Industries) .. Feb. 12 
Compriband (Asbiton AG) ......... Sept. 12 
Concrete Adhesive (Carboline) ...... Mar. 12 
Concrete Repair Adhesive (Thiokol) \~* 52 
Cork-Tex Wall Covering (Continental 

RE: cnc aiekun een kedeunnen 84nd u8 Apr. 48 
Copetet CRONE) ooccceccescsccce Feb. 10 
Davac A P Label Paper (Nashua) .. May 12 
De Kotes Concrete Sealers (Tretol) .. Mar. 12 
Devcon 2-Ton (Devcon) ........... Jan. 10 
Dry Thread Sealer (3M) .......... Feb. 10 
Dulseal Pre-Printed Adhesive Film 

(Keuflel & Ener) .....cccccccsecs Apr. 12 
Dura-Grip Grit Impregnated Resin 

UE "er Feb. 12 
Duro-Plastic E-Pox-E (Woodhill a 
DE ccccuccpagtnens nas eeen Aug. 51 
Duro-Plastic Mender (Woodhill 

COMMENT) cn cvcccccascrccsvcssece 11 
Duro-Plastic White Glue (Woodhill — 
Orr rer te Aug. 11 
Dux-Sul-Glue (Grant Wilson) ..... Aug. 11 
E-Bond Cured Rubber Sealant (Inter- 
National Epoxy) ..........--..006 une 10 
E-Bond Flooring Compound (Inter- 
mational Epoxy) .......---++:: une 10 
Elmer's Epoxy Glue and Floor Grip 
PEE. cncecate at sier eed es wee Nov. 48 
Epothane Farbo- Flex (Farboil) ..... May 10 
Enoxy Casting Compound (Hysol) .. Aug. 11 
Epoxy Fixture Mount (Pe rmacel) .. Apr. 12 
Epoxy Kits (Schwartz Chemical) .... Dec. 12 
Epoxy Novolac Resin (Dow) ...... Apr. 10 
Epoxy Packettes (Plastic Associates) . July 12 
Epoxy Repair Compound (Devcon) .. June 10 
Epoxy Resin Junction Box Mount 
ee PO rrr rte May 12 
Epoxylite Sealer Kit No. 1-5 

(Epoxylite) .......--++- sence sees Jan. 13 
Erv-Tite Pourable Cement (Monroe) Dec. 12 
Extru-Seal (Pecora) . ..» July 10 
FAB Fabric Labels ( Avery Label) .. Mar. 10 
FAB K-3 (Avery Label) .......... Sept. 12 
Fabric Mender (Woodhill) ........ Sept. 10 
Field-Stik (Field Paper Box) ...... Oct. 12 
Fix’n Patch (Specialty Plastics) .... Feb. 10 
Flexible Fillerite (Baird Dynamic) .. Mar. 10 
Fluorescent Flex-Stik (Kleen-Stik) .. Aug. 10 
Fluoroetch Solution (Acton Labs.) .. June 12 
Foam Tape (Foamade Industries) .. Feb. 12 
Gap Filling Glue (National Casein) .. Apr. 12 
Gasoila Pipe Joint Compound (Federal 

ED cet aetaVetida PARanene uly 12 
Glossy Surface Bondant R-84002 
(Raybestos-Manhattan) ........... Jan. 13 
Glueable Release Paper (Paverson 
PRUNGEE) oo ciesccnecescseceone Apr. 10 
Glued Lap (H. B. Fuller) ........ Nov. 12 
Golden Strip Ceramic Tile Adhesive 
(Miracle Adhesives) .............. uly 12 
Gummed Tape (Gilman Paper) .... Sept. 10 
Helor Hi-Water Epoxy Concrete 

eg | eee Jan. 13 
Holdtite Belt Repair Kits (U. S. 

OT rT Apr. 12 
Hornbond (A. C. Horn) ........... Oct. 10 
Household Items (Selfix Products) .. Jan. 13 
Household Repair Kit (Woodhill 

OO eer Apr. 12 
Hysol 4322 (Hysol) . Sa lO 
Hysol High Peel (Hysol) | ih a aca Nov. 10 
Hysol Select-A-Pak (Houghton) .... Jan. 10 
Insulating Tape (Connecticut Hard 

FP ES er Se an. 10 
Insurok T-777 (Richardson) ........ Nov. 10 
Jiffy Floor (Monroe) ............-- Aug. 10 
Join Seal (U. S. Chemical) ......... May 12 
Katex Bookbinding aie 

Products) ...... es. | 
. Pressure-Sensitive "Paper ‘(Tech- 
ee eee eee June 12 
Koldex (A. E. Staley) ...........- Nov. 10 
Kwik-Seal Tub 6 Seales (Dicks-Arm- 
PD 6 vccunaeegakuacées pr. 10 
Labeling Materials (Fasson Products) Nov. 12 
Layout Kit (Planoramics) .... . May 10 
Liquid Epoxy Insulation (Hysol) . ave ae. 22 
Lock-It Liquid Lock Washer 
eer Sept. 12 
M-6479 (U.S. Rubber) ........... Dec. 48 
Mactac Pressure—Sensitive Markers 
ee .. Mar. 10 
Magic Epoxy Glue (Magic Iron) .... Nov. 12 
Magic Steel Metal Mender (ilagic 

Dt) cvtietenetrsstae eeaees . 12 


Magic Wood (Magic Iron C ement) ict " Sept. 


New Apuesives (Cont’d) 


Maraset Laminating System 


6) RE POE Feb. 
Maraset Resin (Marblette) ...... Dec. 
Marble Seal (Watco-Dennis) ... Sept. 


Melamine Glue (National Casein) June 
Meta-Bond 331 (Mereco) ...... 
Metabond One-Part Epoxy (Me 
chom Resins) .......+-..:. . June 
Meta-Gel 103 (Metachem Resins) .. Aug. 
Metlbond 406 Unsupported Tape 


(Narmco Resins) .............. — 
Morpatex 50 Pigment Binder 
(Morningstar- Paisley | veo Apr. 


Neoprene F-1 (Carboline) ....... Aug 
Nu-Edge Carb-N-Set Penetrating Glue 
(Carb-N-Set Business Forms) ... Sept. 
Nu-Surface Concrete (Carborundum) . Oct, 
Nyl-O-Tape (Hardware Designers) ... Oct. 
PA—820 Rubber-to-Metal Adhesive 


(Pimstic Agsecietes) 2. ccc cccccces Oct. 
Paint Sheets (Morgan) ............. Feb. 
Pervenac BM-6X (Nashua) ...... Mar. 


Petrothene Resins (U. S. Industrial 
Chemicals) ........ 
Pipe Protection Tape (3M) 
Plastic Putty (Narmco) ........ .. Feb. 
Plastic Steel (Devcon) ........ J 
Plastix Wet Stick, Plastix Heat Seal 


(Adhesive Products) ............. Nov. 
Pliogrip 12-1 (Goodvear) .......... June 
Plyophen (Reichhold) ........ ..» Feb 
Polybond G-1448 (Polymer) ........ May 
Polyester-Base (Edilon N.V.) ...... May 
Polyester Film Pre-set Electrical Tape 

CO eerie es Sept. 


Polygriptex Water-Based Adhesive 
(Adpemive Predacts) ......cccesce 


Polymeric Adhesive (Monsanto) .... Apr. 
Polystix Pressure-Sensitive (Adhesive 

EE SLATE ATI EE June 
Polyvinyl Acetate (Reichhold) .-- July 


Por-Cold Sealing Compound (Monroe) Sept. 
Pressure-Sensitive Foam (Richards, 
Parents & Murray) ............0. Nov. 
Proxseal No. 37-164-8 (Pyroxylin) .. Nov. 
Reinforced Sealing Tape (Hudson 


DE thhG modi asabec chek geen . Mar, 
Ren RP-1125 Surface Coat (Ren 
is i ei an edad Wea a it June 
Re-Seal Pipe Sealer (Reardon 

| "=e Mar. 
Resin Bonded Quartz Sheet (Cordo 
SES 0 tet nee arte odours cone eee 
Resiweld 250 (H. B. Fuller) ........ July 
Resvn 3600 (National Starch) ...... Nov. 
Rez-N-Glue (Schwartz) ...... Mar. 
Rez-N-Glue 164 (Schwartz Chemical) Dee. 


Rez-N-Glue 234, 244 & 301 

(Schwartz Chemical) .... — 
Rez-N-Glue 266 (Schwartz Chemical) July 
Rez-N-Glue 378 (Schwartz Chemical) June 
RIW Epo-Tox Floor Patch Compound 
eo RO UO Ree . Apr. 
Roval Roof Coating (U. S. Rubber) \ug. 


Rubbafoam (Rubba) ........... Aug 
Rubba-Peel Labeling (Rubba) ...... Aor 
Rubba-Seal (Rubba) ........... June 
RubbaStix (Rubba) .......... ... Sept 
Rubber Paste (Devcon) ....... Feb 
Rubber-to-Rubber (Hughson) ...... May 
Rubber Sign Mounts (K & M) May 
Scotch Brand Protective Tape (3M) . Jan 
Scotchkote No-101 (3M) .... es 
Scotchkote Protective Resin (3M) Dec. 
Scotchlite (3M) ............. Oct 


Scotch-Weld Brand EC-1595 (3M) Tuly 
Scotch-Weld Epoxy Resins (3M) . \ug. 
Scotch-Weld Film (3M) ...... June 
Scotch-Weld Modified Epoxies (3M) Sept 
Sealing Compound (Stillman Rubber) Sept 
Self-Adhesive Metalized Plastic 


SED steeds vnke duncan . June 
Self-Adhesive Polyurethane ( Morgan 
BE errs rahe June 
Shanco 700 (Shanco Plastics) Mar 
Silastic RTV 731 (Dow Corning) Mar 
Silicone Rubber Glue Pad (Acme Plate) Dec 
Silicone Rubber Tape (Permacel) June 


Skid-Not Coating (Adhesive Products) Mav 
Solu-Rez (Morningstar-Paislev) .. Aug. | 


Spray-Mount Photo (Strauss Photo) . June 
Stabond T-245 Leather (American 

J Pee Mav 
Sta-Crete Formula 15 (Sta-Crete) Oct 
Sta-fil Repair Material (Revere Chem- 
ical) . 
Stabond EP-110 Two-C omponent 


American Latex) .. Apr 
Strapping Creped Paper Tape (Amo 

OS a eer . Nov 
Strapping Tape (Behr-Manning) Nov 
Sun-Seal Glass (Sash-Seal) ...... June 
Synthacalk (Pecora) Mar 


Tapebinder Filament Reinforced Pres 
sure-Sensitive Tape (A. J. Ge vend) Dec 
Tape-Stik (Kleen-Stik) Dec. 
Tar Dux Release Coating (Resisto 


Chemical) ....... Sent 
TC-3047 (Electronic Production) . Julv 
Teflon Film Tape (Permacel) Feb 


Tele-Solv Epoxy Stripper (Telecom- 
SE: éviccethoktsewudcure’ 
Temp-Plates (Pyrodyne) ..... July 
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New Apisives (Cont'd) 


Temp-R-!ape TSP (Connecticut Hard 

BERET) .oncoccsccscccsevesesees Nov. 12 

Thermogrip (United Shoe) ..... ... June 54 

Thorospan Caulking Compound (Stand- 

aah Dry Wall) ...-ssrevccccsecees a 10 

Timbond Fluorescent (Armour) ..... 12 

TSL Tape (Professional Tape) Jan. 10, 4 10 

Twin- We d Cold Solder (Schramm 

GE) ocanespoeessceeccnseee Sept. 10 

Two-Part y 1158 (Armstrong Cork) . Dec. 12 

Unvulcanized Rubber Bondant (Hugh- 

Ne eee | Rr Apr. 

Util-Seal Kit (Dresser Mfg.) ....... Aug. 

y-W-C Wall Covering Series ical * - 
t. 


Starch) 
Vinyl Asbestos Brush-on Tiles (Con- 


sumers ND 0 scat haeecdeleerende 10 


Vinyl Coating for Metals (Quelcor) . = 10 
Vinyl-to-Metal Bondant (Stanley 

OS RRR Mar. 12 
Vinylstix Heat Seal (Adhesive Prod- 

iE sccousthisgnud eenednasnuseny Sept. 52 
Visqueen Pressure Tape (Visking) .. See. 12 
Weldwood Super Contact Cement (U.S 

BED saxsecesecaveneneaeasees * Jan. 10 
Water-Based Contact Cement (Con- 
EE REET EN Mar. 12 
Weatherban Brand Cleaner (3M) .... Apr. 12 


Water-Soluble Vegetable Gum ( Morn- 
rT May 12 
Wood-Lok 40-0224 (National Starch) May 10 


White S-235 (Armstrong Cork) ..... ug. 11 
Wallboard Adhesive (3M) ......... Sept. 12 
X-Tru-Tape (Republic Steel) ....... June 10 
pe) ae Nov. 12 


New Concepts, in Bone Glue Manufac- 

ture Shaw, Jr., and L. B. Lane Feb 30 
New Nitta 5 Evaluating Rubber-to- 

Metal Adhesion, A. ... G. W. Painter Feb. 36 


Noise Test for Laminates ............ Sept. 40 
Non-Woven Fabrics, New Procedures 
TE on wen aetna wees hh neks Feb. 32 
Norris, F. H., Herman, S., and Kopyscinsk1, W. 
Synthetic Hot Melt Adhesives ...... May 31 
Nylon-to-Nylon, Bonding ............ Sept. 34 


OBITUARIES 


ee Sept. 48 
St OE Pere July 46 
eS a ae Nov. 44 
Operation Salvage—Resurfacing Pile Caps Aug. 27 
Organosol Smooths Bank Transactions .. July 41 
P 

Pace, ARNOLD 

Bonded Airborne Galley Parts .. July 26 
Pigmented Adhesive Bonds Clear Plastic 

Film to Continuous Coil Steel ...... ug. 34 
Painter, G. W. 

A New Method for Evaluating Rubber- 

to-Metal Adhesion ......--.cccesess Feb. 36 
Peel Adhesion ......... D. H. Kaelble May 37 
Plastics Bonding at G-E, Production 

SD er ieee dod oe ahl anne Mar. 38 
Polyvinyl Acetal/Phenolic Structural 


Adhesives ...... 
Wells Whitney and Stedman C. Herman Jan. 22 
PORTRAIT OF 

Blomquist, R. F. 
Bodnar, Michael J. 
Butts, George T. 
Creighton, A. M., 
Dahiquist, C. A. 


George, D. A G 
Kell, Robert M. t. 
Marra, Alan A. ’ 
McGafiin, Raloh C. .. r. 
McGuire, E. Patrick ...........-.--. Oct. 
Se eeeeegeeesqeeta: Nov. 52 
I ON i Mar. 54 
Pressure-Sensitive Adhesives, Vinyl Alkyl 
eee ep ete, 28 
Pressure-Sensitive ‘Labels, Some Pointers 

DE Rievs.0ebes Ken edN acne en wea ences a . 46 
Pressure-S Sensitive Protection ......0.. Sept. 37 
Price Tags that Stick, Chrysler Uses .. May 36 
Production Line weed for Plastics Bond- 

MO GONE. yank cee ncadyoenuwecdaxe Mar. 38 


Q 


Quality Control for Natural Gums .... 
Quantum Holds “Growth Through New 
Products” Symposium (Nov. 
Quantum Sponsors Informative Sympo- 
sium on Adhesion and Adhesives (Nov. 
19, 1959) 


Reinforced Plastics, Adhesive Bonding . . 
Resin-Based Adhesives, A Review 
J. J. Maher Apr. : 

Resin Bonding | Improved | bv Surface 
Treatment of Aluminum ay wa 


Bond. Between Gaante 7 oe 
Plaster .. 
Ruvupe, Maurice J. 
Structural Timber Laminating 
Rocker Panel Rebuilt 
Room Temperature Gluing with Electric 
alt ieds weedanepines weed © 
Rosato, D. V. 
Developing Ceramic and Inorganic Ad- 
hesives for Missiles and Jets 
Rubber-to-Metal Adhesion, A New 
Method for Evaluating 
Rubber-to-Metal yom ad in the Wire 
and Cable Industry, Systematic Con- 
trol of 
Russer & Prastic ADHESIVE & SEALANT 
Manvracturers Counci. 
Cleveland Meeting; Warmer Elected to 
Presidency (Sept. 29-30) .......... } =. 
Hears Baker (Sept. 24) 


George Meer, Jr. Nov. 32 


17) ... Nov. 44 


Feb. 40 


Phyllis H. | ned Oct. 34 


42 


52 
Lerner Addresses Meeting (Mar. 23-25) May 43 
Sept. 55 


cers Nominat 


Sales Representative Looks at ween 
Feed Application ayy 


stimintibhiinibiunewe k Lightbourne Feb. 25 
Sarcent, C. S., Jr. 

Factoring: W hat It Means to the Adhe- 

sives Manufacturer .............-.: 37 
Scuoen, A. 

Auto Fleet Leasing in the Adhesives 

ME anttacsadeweeetuntdeecies Apr. 42 
Scnutz, R. J., and Van Hauter, A. G. 

A Joint Sealant Testing Machine ..... Apr. 32 
Scnutz, Raymonp J. 

Bonding Concrete and Mortar to Them- 

=e and to Other Structural Mate- 

ED 5 sti cenhaeetneernnessbeunnnn 30 
Sealed Against Corrosion and Incrustation Oct. 36 
Sealing Stained Glass ................ Mar. 43 
NE I a ae nek dain ee hi Nov. 34 
Snaw, F. G., Jr.. and Lane, L. B. 

New Concepts in Bone Glue Manufacture Feb. 
Silicone Rubber, How to Bond ........ June 30 
Simplified Industrial Maintenance with 

Adhesive-Treated Cotton Fabric ..... Feb. 28 
Simplified Trailer Top Repair ......... Feb. 39 
Stosser, A. J. 

AE ee ee ae ee Jan. 26 
Sniper, Rosert F. 

What to Look Ser in Glues for Furni- 

EE anc tek eeeedennace an. 38 
Some ™~ on Hot Plate Pressing of 

ee Sa Aug. 40 


Sonic Detection of Flaws in Laminat 


Eee John O. McCutheon June 28 
Spatprnc, D. P., and Berrmecr, A. 
How to Bond Silicone Rubber ........ June 30 
Spret, Henry C. 
Glycerol in Flexible Animal Glues .... Apr. 38 
Standards for Better Wood peas 
cineticetit aeaatalaae tee ae L. yy ~ July 22 
Stern, Howarp S. 
Ionizing Radiation Used in Making 
Fluorocarbons Adhesionable ........ Apr. 26 


Stout, Ricuarp P. 

Systematic Control of Rubber-to-Metal 
Adhesion in the Wire and Cable In- 
dustry 

Structural Adhesives 
Structural 


“Aadnesives,” Poiyvinyi/Phenoiie 


Jan. 22 


Structural Timber Laminating M. J. Rhude Oct. 24 


Synthetic Glues for Furniture Produc- 
Ge -kedasideasene . Vivian Bird Nov. 
Synthetic Hot Melt Adhesives . W. Ko opy- 
scinski, F. H. Norris and S 
Sy nthetic Resins for Coatings, a Market 
re eee 
Systematic Control of Rubber-to-Metal 
Adhesion in the wae and Cable In 
dustry 


2 


7 


. Herman May 31 
Oct. 40 


Richard P. Stout July 36 


T 
Tableware, Adhesives in ............. Dec. 35 
TAPPI 
+ Test Group Hears Richards 
CME etincskcasesathasteckens July 42 
Holds’ Adhesives Testing Session (Feb. 
SED dnc anecdioeness6s5ee8Kkaneen Apr. 45 
Jointly Sponsors Fall Containers Meet- 
LPL EEL LITLE TT uly 50 
Plastics- Paper Mestad ....ccscssece Sept. 51 
Teflon Liners for Aircraft Propellers 
CEE nnn 60 bt badesesedeadapeens Sept. 22 
Torrey, Joun S. 
ome Rene on Pressure-Sensitive 
dain iariei nine hea cae $546 Dec. 36 
To *Pitol Gets a Whizz Bang Bond!! .. June 25 
U 
Upton, G. 
Cord-Like Hot a eer Dec. 22 


Van Havurer, A. G., and Scuvurtz, R. J. 


A Joint Sealant Testing Machine ..... Apr. 
Vinyl Alkyl Ether Pressure-Sensitive 
SES ss cavinncen 4 B. pul 
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An index only tells you what has already appeared 
A subscription gives you all the data you need-—first hand! 
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THE CITY THAT DIDN'T EXIST A MONTH AGO 


Every 30 days the U.S. adds as many new Americans as 
live in Norfolk, Va.—creating brand-new wants and 
needs which must be satisfied. 


What does this mean to you? It means greater opportu- 
nities than ever before—in all fields. Home construction 
is expected to double by 1975. Power companies plan to 
increase output 250% in the next 20 years to provide 
the power fcr scores of new labor-saving devices. Cloth- 
ing suppliers predict a one-third increase in 7 years. 


With 11,000 new citizen-consumers born every day, 
there’s a new wave of opportunity coming. 


7 BIG REASONS FOR CONFIDENCE IN AMERICA’S FUTURE 


1. More people ... Four million babies yearly. U.S. popula- 
tion has doubled in last 50 years! And our prosperity 
curve has always followed our population curve. 


2. More jobs ... Though employment in some areas has fallen 
off, there are 15 million more jobs than in 1939—and there 
will be 22 million more in 1975 than today. 


3. More income . . . Family income after taxes is at an all- 
time high of $5300—is expected to pass $7000 by 1975. 


4. More production . . . U.S. production doubles every 20 
years. We will require millions more people to make, sell 
and distribute our products. 


5. More savings . . . Individual savings are at highest level 
ever—$340 billion—a record amount available for spend- 
ing. 

6. More research . . . $10 billion spent each year will pay of 
in more jobs, better living, whole new industries. 


7. More needs . . . In the next few years we will need $500 
billion worth of schools, highways, homes, durable equip- 
ment. Meeting these needs will create new opportunities 
for everyone. 


Add them up and you have the makings of another big uP 
swing. Wise planners, builders and buyers will act now 
get ready for it. 


FREE! Send for this new 24-page illus- 
trated booklet, “Your Great Future in a 
Growing America.” Every American 
should know these facts. Drop a card to- 
day to: ADVERTISING CoUNCIL, Box 10, 
Midtown Station, New York 18, N. Y. 


(This space contributed as a public service by this moazine) 
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PEOPLE HAVING FUN—you see 
20 them everyday—well-dressed, well- 
sell equipped, well-adjusted people . . . 
people who seek new ideas . . . who 
vel want and can buy the better things 
nd- in life. You call them customers. 
Businesspaper advertising plays a 
off Vital part in making this good life 
possible. Think of the many times it 
has given you new ideas for product 
improvement . . . for new methods 
os and production techniques . . . for 
broadening of markets and product 
lines. Businesspaper advertising de- 
4 velops new customers for you, helps 
you increase your profits, helps your 
family enjoy THIS GOOD LIFE 
Which makes America great. 


) Advertising 
helrs you enjoy 
the zood life 
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CLASSIFIED 
ADVERTISING 


JANUARY, 1961 


i. 


Mind 


Rates: All Classifications except Posi- 
tions Wanted: 


Undisplayed, per inch or fraction .$20.00 
Boxed, per inch or fraction... ..$25.00 


(App: 60 words per inch 
Spocesnes ed. Count 5 words 
for box number address.) 


boxes . cocce +. $2.50 
for 25 words or extra words, 
a ak es fale te Ge 
number address. 

Replies will be forwarded via ordi- 
nary mail without charge. 

Note: Cash must accompany order. 


ADMINISTRATIVE, SALES, SERVICE, MAR- 

KETING AND DEV ELOPMENT of industrial 

adhesives and coatings to the packaging and 

laminating industries in the fields of paper, foil, 

film, board and glass. Competent, capable, ex- 
rienced executive. Resume on request. A 

ox A-170-P, ADHESIVES AGE. 


ADHESIVES CHEMIST 
We are looking for a chemist to assist our pres- 
ent chemist in carrying on his development work, 
as well as maintaining the - = quality of our 
present products. This job offers a challenging 
opportunity for the proper person. Reply in con- 
fidence. Address Box A-169-H, ApHesives AGE. 


Technical Service 
Representative 


Assist in development of latex 
adhesives and modifiers to manu- 
facturers of synthetic and natural 
latices. 
Bench work as Development 
Chemist will be a major part of 
job with Customer Contact com- 
prising the balance. Rubber addi- 
tives area of secondary interest. 
eogy = = pe with protective coat- 
ing field desirable . . . with 
latex applications essential. 
Require: Minimum B.S. Chemis- 
try or Chemical Engineering. 
Send full details in first resume 
to: 

Box 1218, 1501 Broadway, N.Y.C. 


FOR SALE: 1350 gal. T1347 stainless —" 
kettles. 1800 gal. T316 stainless vacuum reac 
jacket & agit. Baker-Perkins size #15-U tuMM 
oy mixer, jacketed, cored dispersion blades 
100 H P drive, compression cover, motorized 
tilt. Also Baker-Perkins 150, 200 gal. double arm 
are mixers. Perry EquiPMENT Corp., 1414 
6th St., Phila. 22, Pa. 


FROM YOUR FIRST SOURCE new and rebuilt 
ribbon mixers in stock; all sizes steel or S/S; 
Baker Perkins heavy Duty dbl. arm cketed 
mixers to 3 . Stainless reactors; all sizes; 
Send for latest list just out. Fimst MaAcHINERY 
) fu 209-10th St., Brooklyn 15, N. Y. St. 8- 


ADVERTISING SALES STAFF 


Advertising Sales Manager 
CHARLES T. JANSEN 


Advertising Representatives 


GERALD F. WALTHEW 

101 West 31st St. 

New York 1, N.Y. 
Phone: Pennsylvania 6-6872 


JIM SUMMERS & ASSOC. 
35 East Wacker Drive 
Chicago 1, Ill. 

Phone: Andover 3-1154 


CHRIS DUNKLE & ASSOC. 
740 South Western Ave. 
Los Angeles 5, Calif. 
Phone: Dunkirk 7-6149 


420 Market St. 
San oe he 11, Calif. 
Phone: Sutter 1-8854 


B. G. EDSTROM 
15605 Madison Ave. 


Cleveland 7, Ohio 
Phone: Lakewood 1-7900 


INDEX 


rn ee 6 
Qaaes Gabe occcvvccecaveces 1 
Anderson-Prichard Oil Corp. ....... 47 
Black Brothers Co., Inc. .......... 49 
Celanese Chemical Co. ........... 53 mi 


Leffingwell Chemical Co. ......... 


Semco Sales & Service Inc. ........ 
Shawinigan Resins Corp. ......... 
Stamford Rubber Supply Co. 

United Shoe Machinery Corp. 
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Plastic Shield 


If you fret about unsightly creases in your shoes, 
or the scuffing of your child’s leather sandals, or 
the nicks and grime on your golf balls, hold your 
temper. A new urethane coating is just emerging 
from the laboratories which promises to put an 
end to such annoyances. Properly applied, this 
new plastic shield increases the durability of many 
materials by guarding against abrasion; protects 
them from chemical and solvent action; thwarts 
dirt, and gives long-lasting luster. Moreover, the 
coating is effective over a temperature range from 
—50 to +350°F. 

The first user you may hear about will be Endi- 
cott Johnson. This shoe manufacturer has devel- 
oped a new urethane-treated leather. It is ex- 
pected to have 700% better wear characteristics 
than ordinary leathers. By 1965, shoe manufac- 
turers predict, as many as 200 million pairs an- 
nually will be treated with urethanes, about 50 
per cent of the nation’s men’s and boys’ shoe out- 
pui. 

Meanwhile, the 45 million golf balls and the 
43 million square feet of patent leather sold an- 
nually are due for similar protection. You will 
also hear of urethane floor and wood coverings 
coming into the market. Research is still under- 
way reinforcing the sentiment that a real boon to 
both consumer and industrial products has been 
born. 

Urethane coatings are members of the same 
chemical family as the soft, resilient polyether 
(urethane) foams. However, they have a tighter 
cross-linkage of molecules which yields extreme 
hardness and toughness. It is said that this makes 
them more abrasion-resistant than any other 
known organic coating. By selecting the type of 
polyether used, they can be made as stiff or flex- 
ible as the job requires. 


Snow Tires 

Making the seasonal switch to snow tires? 
You'll exiend the life of your conventional set by 
storing them with care until the Spring, according 
to the Goodyear Tire & Rubber Co. Preferred 
spot is a cool, clean, dry location, away from 
direct sunlight and air currents. Stored tires also 
should not keep company with electric motors, 
which generate ozone, a rubber-damaging gas. 
Stack the off-season set neatly, one on top of the 
other, on a smooth, oil-free floor. Storage in hap- 
hazard piles can distort both tires and bead wires, 
resulting in a rough ride or premature tire fail- 
ure, or both. 


New for Old 


A two-story high mural with a classical theme 
in the Music Building of Wayne State Univergig 
in Detroit, Mich., will be brighter and last longep 
through the use of modern-day solvents and resing 
The artist, Miss Janice Craig, has depicted Pythe 
ian dancers celebrating, as Apollo, the Greek god 
of music, poises to slay the dragon. Miss Craig 
who has studied mural painting in Europe and 
Mexico, says the new mural paint formulations 
give better durability, brightness and color thay 
was possible previously in mural work. 


Road Warns Drivers 


A road near Richmond, Calif., is telling driver 
to slow down as they approach danger spots. Rogk 
and plastic “rumble strips” are placed ahead @ 
hazardous sections. As the car passes over the 
strips, vibrations alert the driver. In application 
high-impact isopolyester resin is used to bind rock 
chips into a skid-resistant layer. It is estimated 
that the strips will last five years under averagt 
use. 


Lost—One Salami 


One of the thousands of items airline passem 
gers left behind last year included one roll @ 
pungent salami. One large airline company tf 
cently reported that $1 million worth of merchat 
dise was found in its planes last year. Among 
other items in the company’s lost and found de 
partment are two glass eyes (one brown, ome 
blue), a bowling ball, skis, garden snakes, kittens 
and false teeth. 


Research and Development 

According to the National Science Foundation, 
industry spending for research and development 
in 1960 will total about $10 billion. In 1959, i 
dustrial research and development totaled about 
$9.2 billion, or 15 per cent more than in 1958 
The chemical industry alone spent $928 milliot 
in 1959. 


Business Ups and Downs 

A total of 420,000 businesses were launched 
in the United States between the first quarter @ 
1959 and the comparable period in 1960. During 
the same period, it is reported, a total of 345,08 
failed or were merged with other businesses. 


ADHESIVES AGE, JANUA®Y, 19 


9 an 1 aps SI. : 3 hh! a - 
mee Pes oe a " i ie Wee i we 7 ae. 5 
eR Bt. ifs te : Ah weed ss 4 = o nie yt aa a -_ _ . 7 Ss: 
ee . : 
A pe 
3 eu. 
wake 
’ ited 
5 
es 
“ Se aol So ey ae F 
ie é —— - : iw. 
. ae. 
MRP ten eA N sat, Fe ae 
bee Wee Ne a 
; Eee 
an 
——, 
4 Pat: 
ys 
2 
: Se 
ont "lites 
Rp 
4 
2 dl 
6 iy : 
; ay 
Be 
oe 7 
i 
. > “e 4 
‘sane 
’ 7 A 
ae 
: = 
eS 
* : Aa 
as we >, 
4 r me 
- ;. 
; . Th a 
a 
a ~ a 
a 
bs eS 
cad oe: 
, = 
; i, ase 
F i i 
ee 
4 Be a 
j we <a 
' a 
66 ee iat 
SS: J 
a a ihe Be ic ‘oad a: oa a ae ee ses Me 
: oes = ,? ea can ae aoa ee, “i , =a 
rece & oy Ed] : i...” a ; a 
co, a : a YE cma a 
ae ae h ss <n 
a ae —_ oe ee 


Pee 


— 


a a ee 
a o3 cM one ih sc: a » la g a a : 
> &@ _ ——— ls 
rf ae Y a ae . : J i —, 4 ee : 
: : qq a q d 4 aa as es 4 “@ © ? =e re. ee hd a 
foe... ‘< . Va “a Be a iM Vea Mees ey » ) - a 
Z ao F id 7 oo e 4 ial . ya 0 esiiih 7 a 
ci am s et ce. , Pete eS ae sy ak pant a4 
otied Bye rm ai ou eae q = i. aad 2 Py Oa : Ste a a. f - wa 7 
ek: #3 a ie Ee “- a Wa - 7 a wre ee - 
. % ee “a < ae ha = al a aes Bm MH te f oe : 
Py. me o: ie ce) aay oe : : . : = - ite 
PAR: bce 7 - .- ta . = <a ae ets _ 
a, } ie aa ay i _— a | ae On : ne: a : ae ; 7 a 
a) .Y 2 i's i ere ca tikes Wes: a Se my P ot 
ee | ‘a " a ae a ' le) Se | Te oe “a ; , a 
op a a: ‘a e : : a an ie ‘x ee poe : = 
Ne es = = - 
” st : t ‘ 4S F | * j : ae : il ram 7 * jee me: ‘ey saan Yl " r am cr. : ec: 4 
| a 1. % “yi a’ aa i‘ a ea 5. eae ee te” ase 
a ) ; _ ‘ : Ps “3 * os ‘. oy ; a 3 a) = an 
a a " vn - Seed at ome wy a ze c of tl =a r a Ne . a 
eo cH) ee 3 = * *) i en a aaa = = 7 s . r Be: Tee Tay 
. ck ‘ . ae ee 5 ‘ia Be 5 a i. ey ’ J xg me, ve 
Co ak ie 2 a : oF ; Senne > i A ; " ali f 
Ms ae ie Spee 4 care a b ‘a Pe a, oie ‘ Nin iat 
a ber te 4 veom oe 7 ‘ ie ae ara fe . ‘ me 
oan a ae ea ri 4 ae ee a ot ee ih “i is, Wi 7 . | ie.” 
‘ 4 f | 7 ' ' : sa ae ies! e B re ee hoe, eae = eo Eh eas eee we 
i os ; ’ ie | ae i ot “ee ogg “ 4 ree: a} :F ; Ja" 
ee ae a = i ae a a : e ot See ia 
4 i of : : > |6/ aa Sy hee | foes ee <u Bi; a Bree i u Be ae 
oll a. Me. a ee a ee a i i 5 a 
rsity aa ee 4 ; 5 Say 7 bs f — 6 = Bae Se Be eit ‘aes ies. iS a | | 
we oe ie Pe i) i a 2 a jie = — 
nger \ an ia ta 2 i, a: | Se Ye . z 4 : | | . 
; i” as Lens age a © oe, ae ae 2 ‘ ‘ea 7 1 eid : 
SINS Te: 1a ae be ray bag Fa — me ic fi ie é 1 = | sid ; 
oi oto to  f ce ae LE S| . tuples . 
o : 75: oa : he mm Ase ee isc.) ahs, | une iG +4 
= } ce } al — , ie Pin, te at haa . - et aes “,« : awe 
cal Na + ’ ae: Das alia gee me 1. * a | > 
ood a ea ; E nll ig <j , a Me Cd ‘ es . a : Pe Ms, pe 
. Se! > rf - a ie ay a Pe 4 | p a . : Tags, : . | | | 
Taig, We aa hee ae q 4 ie e “3 b. . we cada . a ‘ ' ; F 7 . | : | 
" ; Py r | 1 , i) iy C “= . - ss ett calli i fe * " 
and = a : a + ay 3 ma ; % faces Bs sal r 4 Mia ee F a ‘i Ps ge Par eee fe ‘ 2 i , 
‘ ee wer i J ac a k Pee pee = ay + sl + : pe aie o 
100$ ; a ee a Gal ba a3 oh ev bat f > he or , Fj eee ee | : : a 
Pr. a: Jo | ae ‘ Ya ee r ; wy Re, hyat : Ps ae jase al a 
. , * - By ite t ‘ aaa 3 \ A , "as itis: * oie oe ~ ; c oe Ly 
® sen a + i we oes re : bs - r a ea Bt ca eee: ll ae 2 
: ey Stil ae ye r "s a abe of Se ee ae Seg 
a6 ee , ae ie pi vG < a Ps in as c a Ada Ly a ‘e ; ; “s q 
ee | | bis oe | P Fi ; a eae be a eee es a B ii < =a 
: : | i aed , f: i Rie Le q eer ai iy 3 ‘s a a ; iy ee ee oft 3 ay a 
i A, * i fa: ‘ d Y . e, 4 re Bia 2 Sa if a .S a ” a a 
Sh . ye ie aver oe) ‘a i 7 Dy ake ) oe Cur a 44 
i Y 3 Rk a q : “hae * - s eae ee fie sh _— x - S Mes Be aie 7 ae ee. ; Es 9 Le ' " 
ock ii a "Sg - i: e 2) a j . * tags: ee, | i} i: 7 i 
. _ Y at F —_ ae 7 ; - i. J . aa: s 4 j F — § 
be Sse ; i 4 Eg 4 ae 7 F Re Ee as ard . “>= 
ie Lf g «a — we eS i ee eae ee +" eI a 
E ‘ : | . i ~ f S. Y P P O te “4 ‘pe Fie esl ot d a a 
-_ “ie ite SS a nail : 5 fod a ieee = 
: a ae “ =~" il ft ome a: apts | ty 7 
100, oer: Meee te el, a tre Ba. ah +S et ie cas. 4 
Cae ee ' ;, ie. d o ora ae a ie, Se ee _ 
‘ock iat i : a ala - iid at A i oa + pasiie. oe ri i: 1 aie a g “4 
Pr .: a | i | | eZ eo ee 7 a as + | liao Milas & “5% al _ Puy i a 4 
ated ae a a a ' _ ae s “is es ie. ih et 
2 i saan a ; ey te: eee oe ow 
i a} -_ reef . a ‘% lle et ‘a ee 
| | c= i Saree ‘an q a oe ae ce bean en Cele ca S 
: | ‘ a 4 is ¥ cS He Sart _. : na ad ‘ i ‘ a. 
i ‘ | . a ers 5 wr ra at “eee s ee ag ia (lily Arica: : Y 7 
‘ i. | } / sa pice: ) ss , : | 
] pan i $ ee FS i ae oe : 4 ae a 
| ah & | j re fi P af ; i. y pe y ei ~ 4 ee 
i. a ake ee ies. oT ae i e i ¥ P : ‘ | Hi | ¥ 
Ki a ty sell + ee! ane er ay a “s : a 4 FC 4 
heh 5 ch mea nti el eo. Nae — 7 ae GY ie : i Nad | 3 
‘en- ae Pd i x vege ‘., et , ¥ : Lae - 7 : | a ; = E* | F | 
Pas vy a) eae belie ye | | (US ' ; ; ‘a é ; ‘ 
a a oe i= —_— - a 
" mt 2 i iy bis y e 9 ~ . ‘i a * My a * a ' 5 | | | ) | ; | 
@ Z oa te mI - Ae aM é 7% a ; "Oey / ani 3 we —e an oe Cae 
h ; 7 =teaoe - a a ee v_- on h ome Fy cle 7" ee ” a‘ a 
Be See rie a <) ‘Ve : ; aan ge: Rik - ¥ 4 
| . > a ‘= * a) j ; , sie ania iy oe res) Bey 
> & | ste ne | a fis. rae A : Bera 2 a Prrger , ‘ee, ti Hated 7 Lat ee Z 
2 i 7 See 2) eT 1 a 4 ite 3 dak etek Jaa os as, Ke A (he Fe 
. rs . | 4 7 i o> tas _ & atsA ci. a ~ io i Pee 
a i ae 8 a a E <a “a re i a i he :% ie aa pal gl nee L - eee 
a ha | Pa is | a - | hae?) Caan he ae 
oi eae ae — « * = ee ia 2 | a2.” e a" 1 i a, a eal 
a <a erg a} yao i | , ae 4 re ik: . 5 cee a gy a i: J aa a 7 a f 
hn ; > ee Sh erie ’ — - : : - a aoe i a. 5 en at 3 "i Z a 
Re at a tw ne a ‘ i a Cee = (er o 4 | = 
an aah mal _* ee eel oe ee c *. 4 . 
é cy - ? ay — i é € os i, a ps EES —S vet —s : . ¥ t | 
ed eee + a  ) Saee a te Nig - oT Sh . NG a 
' F eo ° 2a & x 5 m E eo a ee i ae 
Bes yi; 7 4 Pe: es ae ea eel pie’ 
| ’ f } : bay | : 4 a ; ns As ” 4 e fee ® i ‘iaa ae * oF 
on, “a 4 5 tl ee ae =) ar oc a. = ae eS ee 2 a ; if ee 
F a a # pa “4 7 Beri: , ry 8 F eee: Pra? fe : %, er ant | —» pa er mo ea 
i ‘a! Sem Ae i, ae ’ Le Ber oa ie 
in- ae me a ca AD: es a im aie aes ee. ane a ae De 
‘yl : v re Ae I ee i ba if? ae: ae aa it pare 
oul 3M ie ee oe “el es fi, ii “| Ee i i . * | . 4 ‘ 2 J 7 . | 
u ‘oe ; = oa a an : ees 3 th —? | La 
: : ; : i : | A : | | . ; . aa be a he % a oy eae Sagat _ 4 be ce ee 
3 . 4 “ae “4 ——— Ps. a Bie ie xe shy ;  —— 
——. | a > = 
if Be | a oe" ad iS. 9 on ae "io ae 
ae - 1 -m : uy ; , Bas, | ae 7. i oe pal 
; F ie a ih. ie - a oe r ae ft 2s i a aM ees 
: * & abit yer IR mi : 4 9g vy > Alas a 7 J ‘ aad i” 
4 7 fe i ar. a ile BH. = et 4 ei of 
: ; e ’ che a” ; oe se ¢ ‘ ’ ; ae 
; Py, oe, he * J Lk ald er q aia vee: . atl i ‘ - 
7 “ is oe a’ a ee ig Ue, oe Z a q 
‘ Ae ack = : 4 ‘ r { a Le Fe ade cai ne : ; 
ae 4.23 a d Gi aoe ae ae _ 
of me Th ae 6 ak Ge) q = | io 7 Sek, 
7 a. el! | | 7 | q wi é ; if a > ns a 7 . : ay ¥ As 
eee | | aa y aes Le oN a A. 
© hrs 2 ia . ee oe ee - ‘ on a Pe, 1 ot ree, - oe hs i 7 aie kde a 4 ‘ - te ” 
: 4 Neb. " - ‘ : & ie , ae Pe : 7 : i * : me ae * . 4 a : iy 
a ee yy oe : ea oy a i a oe Fy : ee 
7 " ‘ ve ig «i as a - 4 iy - Mey 4 a st 4 cx h = oe eee 
Po ee < taed “ahi q =) | a " 5 he > <a % otal ! -. q a 
. ie q a jie 4 , a ae ae ee > ee a, 
4 ee , | anal ines Mae | ‘ "7 ia a ka : ee? ‘ m2 pis ' eS gies ft ee ef : ae 
E : : ee a | | , ae oY 7 we Z hee, t EG By i 4 — 3 : a 4g 
igs Pe Pe ] Sige ath 5 er e er HBS - i os sf . 3 ; FP 
, ee Lee as “Cir es 4 ! iy se ee ; a. 
96) : s eet aay. | ie ea: ‘on i » 2a ’ % ee  S i ie 
% ee i Ps: | Ee 7 aes ’ 4 fi} - 
re, Sa pet te oO ee es ete es ) 35 oe 
' P ; 4 i 3 Be Py, {cg as | a 7g. a a 1 7 ip eal as > a ’ p. AS. 
43 o hy i, am ‘G a a ‘4 a a oe ee ~ € 7 : Gas fey a A a ‘ - a Py rm i 
Bari? 2% ae Rae eae ¥ a me Gy . is | . 
: \ | ‘ a: 4p ea a ee: S  eieecee “a ft F ’ 
‘ ‘ \ i q ach, has i ae a : Bs i? eS ae : ae My 
| SMe eS Berger 2S ae ay, he # Sy e fe | & 
ie ae ge: oS) eS: a 2 Se hee ne a 2 8 _. 
| | | a 7 i ‘ | ; see ee r a | x ig " Pas a ~ a ee re. = See * a ew 
ai a rr. \ ia a ibe | |S cam aa am) hor. em ee ok Nite ¥ 
: | ’ . . J Sie? 4 ~ a 3 ae Q a ae A 2 x ne f a ie 
i “ v4 ae Da e 4 7 ol ; i ’ ae: ; i) 5 4 ; + i | . , A : | 4 
” -— . ee Die Nye a 3. ae ee “= 
as ee ‘3 tees eR oS 
c? See | 2 Sa, F ne 
aire J ea ‘ 


